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PHILOSOPHICAL 





In two Parts^ 

I. An Ess A Y towards the ^rohable 
Solution of the Forty-five farprijing 
PARADOXES,, in that Excelkm 
jSeographicai GRAMMAR, writ 
by the Judicious <P. GORDON, 
A.M. andF.R.S. 

II. Contains Fifty-five fjew and amazing 
PARADOXES, lome in Verfe, 
fome in Profe, extrafted from various 
Authors, as Vareniusy Erowfi^ Boyley 
Rohaulty &c. and the Writers of the 
S)3at!l §!(£&, both in Great^Brifain 

. and Ireland* * * 

To which IS added, 

An A PPEND / X, jcomainiiig AnlWcrs to the Hundred 
Arithmetical PioblemS) left unanlwci'd in HI L L'a Aritla- 
metick ut^ALEXANDER's Algebra. 



For 'the Ufe and Diver fion of both Sexej. 
;By a Lover of the Mathematicks, 



DUBLIN: Printed by and for 5*. FULLER 
f, fLt%he Qkbe and ScAleiln ^eathftresty 1750. 
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PARTI. 

k <t5 £> a 3) ;© iR'S 

Paradoxes 



"A PARADOX is a/em/>^ Falfity, but 
a reai Truth', 'tis that,, whkh to tmthitik- 
Uig Perfons,- feems abfurd or hiipolTible.; 
but, to a thoughtful Man, is plain and 
evideijr: The main Drift -whereof is to 
. whc0in£: A^^tHtt. of an inquijitive Lfiar- 
nej^ftancl to let him upon ThmhJng. 



A 2 I. THERK 
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I- i HE R E are two remarkable 

S 'Places^ on the Globe of the 
r| Earthy in which there is 
^ ofi/y one Day and me Night 
■ throughout the whole Tear. 

jinfwer. The two remarkable Places are the cwo 
Pelts; for to the Nmb Pole ihe San rifes about the 
loth of ^faTch. and fets not till zbout the nth of 
September: aTiil the enfuing Twilight continues till 
the Stn be eighteen DeRrees below rtie Horiwi. i- e. 
about the zd of H-wmbir. then dark Night conti- . 
Dues till about the i8th of ^anu-try at which Time 
the Day break'; and the Morning Twilight conti- 
nues 'till San rife on the loth of March. Hence 
*tw[»ts*m rife ami flia fet are fit Months but be- 
twixt Day-break and Twilight's End are about two 
Hundred and eighty eight Days, but totatly dark 
only feventy feven Days. 

Noti. When it rifes to the ^fcrt6 Poll it fets to the 
Ssuth, & e coi^ra; and becaufe it rifes but once and 
ftts but once in the Year, to either, there is butone 
Day and one Night in the whole Year. 

2i There are alfofome Places on the Earth 
iff which 'tis neither Day nor Night, at a cer- 
tain Time of the Tear^ for the Space oftisomty 

four Hours. 

Anfmr. If hy neither Day nor N'-gh. h" wnntTvi- 

Jijht, it may be any Climate of ths fritid ZoreS;'hat 

'ifit he onderftood that the Sm neither riles lior 
iets for Z4 Hours, the Places mutTbe ninety Degrees ^ 
diftant from the Sun: Thus, if the^'Hii bein the 

.a^uJtw, then the Belts are the Places ; for at thofe , 
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Times the $«» circuits about their Hansen for twen- 
ty-four Hours, half above and half under it j hence 
for fo long, -ti^ neither Day nor Night then and 
there: Thus alfo, ii tht&m were in the Tropic of Cat 
pricorn, ninety Degrees from which would be the yjjr- 
tic Circfe when and where th^ 5V» would be neither 
above nor below their Honzjm for twenty fourHours. 

• 3. 7' here is a certain ^lace cf the Earthy 
at whichy if two Menjhould chance to meety, 
me would Jrand upright upon the Soles of the 
others Feet^ and neither of them Jhould feel 
the others fVeightj and y^t they^ both fhould 
retain their natural ^ofiure* 

j4nfmr> He fays of the Earth, not on the Emb, which 
therefore means the Center thereof j for imagine 
an Hole bor*d thro*, from our Feet, to and thro* 
the Center of the Earth, to the oppofite Point, or 
the Antipoder, and one Man defcended toward the 
-Center at one End of the Hole, and another ^an 
defcended at the other End of the Hole, till they 
both met at the Center, To would th^y ftarid on 

" each other's Feet, with their Heads toward the 2e- 
nhhy in their natural Pofture without feeling each 

' other's Weight. Accordingtothefe Maxims N»heavy 
Body gravitates in the Center, and ylU heavy Bodies tend t9 

■ the Center'^ whereas a Gravitation at the very Center, 
muft imply nccefTatily a Divergency from the Center, 
or an Aicent, which is abfurd. 

■> " . -- , 

, 4. There is a certain ^lace of the Earthy 

whcT^f^ fire hmig madcy neither Flame nor 

-Sf^^/ippBld afcendy hut mme circularly a^ 

potit:t$^f^^e : Moreovery ifinthat^lacifone 

'v/^%/^J%.^y5»^*?^ or plain Tabky without any 

• A 5 Ledges 
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Ledges whatfoever^ and pour thereon a large 
(gluantity offfater^ not (me Drop thereof would 
rtm croer the /aid iabhj but would raiji it/elf 
up in an Heap. 

Anfwer, This Place muft alfo be the Center of 
the Earth, for the Reafons iiiention'd in the Uft. 

J. There is a certain ^lace on the Globe, 
bf a conjiderable Southern Latitude^ that 
hath both the greatefi and leaft Degree of 
Longitude* 

Mffper. This may either mean the South Poie, which 
hath not only the leaft but greaceft, and all inter- 
mediate Decrees of Longitude, all which meet in the 
Fohs. Or all places that lye under the firft MsrldUriy 
have both the leaft and greateft Degree of Longi- 
tude, as at Noon is the greateft and leaft Number 
of Hours \ becaufe then and there we begia and end* 
our Reckoning. 

Thus Triniiadx is in Latitude S6utby 20 Degrees, 
and under the firft Meridixn^ with them whp reckon 
from St. Micbaeh's: ovTriftam da Cunha, is in thirty fix 
Degrees fifty four Minutes South Latitude, and fame 
Longitude,, with TeneriJ^; all wipch, according to 
the old Way of reckoning Longitude, are not only . 
in the Beginning of the firft Degree, but alfo in the 
End of the three Hundred and ^fijtticth Degiee of ' 
Longitude. 

6. There' are three remarkable Places on 

.the Globe that differ both in Longitude and 

*■ Latitude^ ,and yet all lye und^r one and the. 

fame Meridian. 

Anfwtr^ By the Ghbe may be meant the Artificial 
Giohi and by the Meridian may be meant the Brazen 

. MridiiWf 
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Meridian belonging to it, which may be five Degrees 
thick) then fuppofe three Places, A, B,Cy A to be 
Huhlin, in Latitude fifty diree Degrees and an half, ^ 
and Longitude twenty Degrees^ B to be Lijft^, in 
Latitude thirty eight Degrees and an half, Longitude 
eighteen Degrees •, C to be the Ifle P^^05, in Lati- ^ 
tude eight Degrees, and Longitude two Hundred 
Degrees) all whic^i, tbo' they differ both in Lon- 
gitude and Latitude, yet may they 'all lye under 
one and the lame. Brazen Meridian. « 

Or without fequivocation, fuppofe one Place un- 
der the Poky a fecond on this Side, and a third on 
the other^ under the^ fame Meridian Circle, fo may 
they all differ both in Longitude amd Latitude^ for 
the Pole contains all Degrees of Longitude. 

7* nere are three remarkable Places on 
tJbe'Contin&^t ^'Europe that lye under threi 
different Meridians, andyii all agree both in 
Longitudes and Latitude* 

. Atifwet* Divers Geogri^fers begin their firft A&ni/j» 
at diyers Places) thus Ptolemy at Cafe Ferde (formerly 
one of the hrtuime Iflandi) Mercator at St. Mtchaefs in 
the Azores \ Blaeu at Tenerlff'. one of the Canary Tfles, (^e. 
Now if you take (under the fame Latitude) three 
J^l^cesXfuppofe ten Degrees from each of thefe firft 
Meridim) they agree all in Latitude, alfo in Longi- 
tude, frf>m theie three refpedive Places,, and yec 
lye under three different Meridians, in refpeft of the , 
Globe'y or wtich is-much jco*^ the fame I^rpofe, 
chuie any three Places under different Meridijtnsi and 
one Parallel of Latitude, as Pico, St. Nicholas andL^- 
W, ♦nd. begin the Longitude at every one of them; 
fowill they all be firft Meridians, and agree in haying 
f)D ;iongttudd- and being in the fame Parallel wiU ■ t 
;ig|ee ^ib in Latitude*, ''' 

V-:;.. . . 

..:?; Aafvfef 
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8. There is a certain Ifland in the -/Egean 
SeUy upon which if two Children were brought 
forth at the fame hjtant of Timey and Jiving 
together for fever al Tears ^ Jhould both expire 
on the fame Day^ yea at the fame Hour and 
Minute of the Day^ yet the Life of one would 
furpafs the Life of the other by divers Months* 

Anfwet. Different Parts of the faid Ifland may be 
fappofed to compute differently, fome by the Solat 
Year, fome by the Lunaf\ or fome ufe different 
Courfes of the M&m\ in one Place her Periodicai, and 
in xjtherPlaces her Synoiicdy which is a larger Re- 
vot&ion than the former j fo within the Compafs 
Q^f iVme Years, the Difference will amount to feveral . 
Moh'ths : Or fuppofe the Ifland to be Negrafont, in th« 
J^^Sea, where both C'fei/hV»s and Jl^rJ^j dwell; now 
t he r«r^s follow the i:«»/ir Year, which is 1 1 Days left 
than^he5'o/ir,which the Cftrj^wns account by. Now, if 
the Children Ihould live thirty ^tfr Years together, 
and thvin die, the Tur}^ would account them>abQ9Qt 
ten Months older than the Chrifiim. Or if one of 
thfiChildren fails direftly E^yt, and the other direftly 
Wefi, wlien they encompafs the Ghbe of the Earth, 
once (which is now eafily done in a Year) there 
will be two Days Difference in their Age, and in 
forty Years, thus Sailing, the one would be eighty- 
Days older than the other. Or fuppofe the one 
lives without the Artie Circle, where no Day exceeds - 
twenty four Hours, and the other goes and. lives 
in the Latitude of fevenfy three D^egrecs twenty 
Minutes, where the Day is three Months long, add 
then returns, and both die at one Inftant, the t>ne 
will be three Months older than the other; but the*: 
two fir ft Solutions feem preferable, becaufe of-thefe ; 
Words in the Paradox^ iiving tcgetber for fevtrat Tears i 
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yet becaufe the two lail cjirry InftruS/on along 
witbtbem, I would not omit the Mention of them .. 

p. There are two obfervahk Places delofig'^ 
ing to ASIA that lye under the fame Meri- 
dian, and of a fmall Dijiance from one ano^ 
thcTj an 4 pt the refpeSlive Inhabitants of 
themy in reckoning their Time^ do differ an 
iniire natural Day every WeelL 

Anfvm. This alfo may be foIvM two Ways, firft . 
if they keep their Sabbaths on diflferent Days of thi, 
yV^eek, as the Chriftiam on Sitnddy, the Oraciam on 
Monday, the Ferfium on Tuefd'ay^ 'the j^fjymm ot\ Wed- 
nefidy, the /E^^pians on Tlmrfttay^ the Thrift on Friday^ 
the ^f»$ on Saturday. Or better thus,, the tU'p; Pla- 
ces, arte, one Macao and the other the Phitippineljleu 
near each other and under the fame Aferiii^«^ yet 
they differ orie f>ay in their Account; for in the 
Fhilippine Iffes the Spaniards, when it is their laft 
Saturday in Lent, the Portuiuefe in Macao eat Flefli, 
it being their firft Sunday in Eafter: The Caufe of 
this Difference is the ^aniardi failed thither U^efterly, 
and loft half a Day "and the Portuiuefi failed thither 
Eafttriy and gained half a Day. - 

10. There is a particular ^Place ff th0 
Earth where theWinds {tho frequently veering 
round the Compafs) do always blow from the 
^orth ^oint^ 

Anfveer. Urtder the South ?oh dire^Iy; for all 
Winds blowmg there muft needs blow North, as all 
Winds blowing at the North Pate muft needs blow 
South,, bftcaafe there the Mefidim, which are North 
znd Soifth^ zrt tbe AK^imnths al} concentring itt tb^ 
fok, which is their Zenith. 

II. There 



1 1 . There^ is a certain Hilly in the South 
of BOHEMIA, on whofe Top^ ij an Equi^\ 

noSlial Sun-'Dyalhe duly ere3edy a Man that 
is Stone blind may know the Hour of the Day \ 
by the fame, if the Sunfbines. \ 

Anfmr. Perhaps it never doth fhine on that Hill' | 
becaufe there is a Mountain that-is faid to encircle j 
all BOHEMIA, or never till Noon J fo then, if 
you tell the hlind Man the Sttn fliines, hell tell you.. 
*tis tv^elve o'Clock: Howbeit, I know not a better 
Way to make a blind. Man's Sun-Dyal than this, 

Fill a Glaft Globe with Water, which fix in a 
sphere, with^ twelve polilh'd Iron Meridians, each 
having fo many Niqks as the Number of Hours bc-.j 
longing thereto, which let be fix'd, precifely at the 
Diftance of the Fo^s from the GUbe^ fo will the 
Gi^be full of Water unit^ the Solar Rays that , 
theyH burn at a Didance; thus ^che Equinoctial 
Dyal being fix'd in the Sun-fliine, on a Hill or 
Valley one that is Stone blind mav feel which 
MeriMan is hotteft, and grope out, by the Nicks, 
the Number oif the prefent Houn 

in. There is a confiderabh Number rf\ 
^Pla4:€S^ lying within the Torrid Z*one, in . 
any of whichj if a certain kind of Sfm-Dyal 
he duly ereSied^ the Shadow will go back fe^ 
^eral Degrees upon the fame 'at A (f^ertain Time 
of the Teary Und that twice every Day^ for 
the Space of divers Weeks j yetjJo ways deror 
gating from that miraculdus returning of: the 
Shadow upofi the Dyal ofAhfOy in the Days 
of King HczQkiah^ 

. * * • ' ■ . ." ' ' " 

: /injifer. 



I 
( 



Gordon'i ^JRJDOXES foh'd. if 

Jnfwer. Any where in tht Torrid Zone^ where the 
^ Latitude is lels than the Declination of the Sun^ 
and both towards the fame Pole : , the Sun comes 
twice to the fame Point of the Compaf?' both Fore- 
noon and Afternoon; and an Equino&ial Dyali 
S laced horizontally, the Shadow of the Gnomon 
lall go back, plus minus, twice every Day. But 
becauie the Paradox mentions a certain l^ind of PyAl^ 
. I fuppofe it may be thus anfwer'd, by a plain E- 
> quinodial Dyal, defcrib'd on both Sides of an Ho- 
rizontal Plain, and with two Gnomons, and neaf 
^e TrojiCi when the Latitude and Declination are- 
, equal, before the Sun comes to the Mathematical 
Hcriz^on in the Mornine, he will fhine on the lower 
Side of the Plain, and the Shadow of the Gnomon 

■ will run fFeJlvpArd, ad infinitum, and prefcntly after 
r fix o'clock, as he fhines on the upper Plain, the 
i Shadow runs E<xi7)!9i^ri till Noon, and thence to (ix 
I in the Evening, at which Time the Shadow, on 
; the lower Plain, will begin, and run Weftvfard till 
f 5un frt; there may, by Concave, Convex, and 

■ ReJ9ex Dyals, be other Ways of folving this. 

Note, in the Latitude eighteen Degrees l^ortby the 
. Retrogradation of the Shade will continue, more 
r or lefs, from the firft of May to the i^th of jFa/y, 
I' J. e. eighty Days, which the 5i/» fjjends. in moving 
; from eighteen Degrees, Afeiti Declination, till it 
come back to the fame Degree again. 

13. There ate divers Places on the ContP 

nent ^AFRICA, and the Jflands of Su- 

j xnatra ^»rf Borneo, where ascertain kind of 

\ SufinDfai being duIyfisQ^d^ the Gnomon there* 

ofwiff'tafi n0 Shadow at all during feveral 

Be^^fiii^ the Tear^^ and yet the exaSt Time 

* jf ; ^t: t)ay he known thereby. 

Jnfwer 
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Anfwer*^ An horizontal Dyal, under the Equi- 
nofiial Line, cafts no Shadow at twelve o'CIock, 
twice every Yearj or beciure the Places mencion''d 
in the Paradox are betwixt the Tr<fpm, the incomes 
twice in the Y^ar to their Zenith^ and then the 
Onompn ca(b no Shadow exaAly at Nobn ; or it 
may, be the blind Man'sDy U aforeAud j'li the eleventh 
Paradox :.But I rather take it to be a Ghbei re^ified 
according to the Latitude and Day of the Month, 
9nd the fndex to the Hour twelve, and to the Skn's 
Place apply a perpendicular or fpheric Gnomon, 
which IS to .be there fix'd, and t|)e Globe turnM 
till it cad no Shadow, fo will the .Globe's Index 
point out the Hour any Time when the Sun fliines 
ftsweU in thefe Parts of the World as in thoie 
Iflands; for Pyals may be made to (hew the Hour, 
without Shade of either Stile or Hour Line, as a 
Globical Dyal, having a moveable Equator, aqd il 
£x'd Stile oxGqoippn thereon j 

• 
14. There is a certain.lfland in the vajt 
Atlantick Ocean^ wfoich being d^fcryd by a 
Ship at Sea^ and bearing due Eaft off the /aid 
Ship^ at twelve Leagues Dijiance by Eftima" 
tiou'^ the trueji Courfe fdr hitting the /aid 
I/land^ is tofieerfx Leagues due Eaft, aiid 
jHji as many due Weft- 

^nfxcer. The Prime Mmdum, from whence Lon- 
gitude is accounted, both Ways, Ea/l ^nd fyejt^ pafles 
thro* the Middle, betwi;ct the Ship and Ifland, an.d 
fo Regard is had to the E4/t and fVeft Longitude, 
and not to the Points of xh^i^tHpafu 



There 
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i^. There is a remarkable ^lact in the 
Globe of the Earthy of a very fur e andns)hoU- 
fom Air to breath in ; yet of fuch a Jlrange 
and detejiable ^uality^ that ifs abfolutely 
ivfpojjible for two of the intirejt Friends that 
eixef breathed^ to continue in the fame in mu^ 
tualLove and Friendfiip for the Space of two 
Minutes of Time 

Anfwer. 'Tis impoflible for two Perfons to te in 
one and the felf fame intlividual Place together: 
Others fay, by reafon of the Earth's Motion they 
cannot continue in the fame Air; others fay, two 
in the Throne cannot continue in mutdal Love and 
Friendfliip ; or there may be Volcano's Caves 4nd 
Lakes, which wnit fulphurous, peftilential and kil- 
ling Vapours, tho' fituate in a pure wholfom Air; 
as STCILTy fUD^A md ICELAND, in which- 
are an j^na or dead Sea, and in the lafl both;.b.ut 
I rather cake it to be direftly under thePo/^s, which, 
by reafon of its fuperlative Cold, rruft needs have 
a pure Air; but we hear of none that ever got 
within an hundred Leagues of them, let alone to 
ftay two Minutes there, by reafon oT the Mountains 
of Ice, frozen Sea, and excefs of Cold for a thou- 
fand Miles round them« 

4 

1 6. There is a certain noted T^Iace^ in the 

mafi Atlantick Ocean^ where a brisk Levant 

is abfolutely the befi Wind for a Ship that is to 

pape ^ due Eaft tlourfe^ and yet pe fiall fiill 

' go before it» • * 

Anfwer. If t he Pl^-ce be Eajiward of theXmam, , a 
Ship may be jcarried by an Eaft Wind round t^e ^ 

B .. Globe 
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Globe to it, yrovided Tome Ea/l Point be fixed ; or 

* Vhefe there is a violentTidej as the Gulf of Rori(U 
may be meant: But the Qiiibble may lie in the 
Y/ovAjhape'^ for an Eaft Wind may be beft for car- 
rying.hcr oUt of an Harbour, to fail to a Place on 
the Eaftem Part of that Ifland or Continent; or ic 
may mean the Streights of Gibraitaf\ for a brisk 
^Levant raifes tht MtdtterrAmdn, in fo much that the 

Paflage thro' them is the fafer, as 'tis to come into an 
Hatb9ur, when High Water : Thus, if I miftake not, 
in the £iS-/miii Voyages, near or on the Line, a 
Wind from the Levant feems to be the only Wind 
to keep a Ship from being driven to the African ' 

• jShore. 
f> « 

17. There are divers remarkable ^ laces j 
*tipon the Tcrraqueouj Globe,, wbofe fenjtble ' 

'' '\ Morizon is commonly fair aniiferene'^ and 
j^ ^ yet 'tis impojffihle to diftinguijh properly in it 
» ' my one ojtbe intermediate Joints of the 

Compafs, nay^ or fo much as two of the jour 

' Cardinals themfelves* 

* Jnfwer. Urijer either of the Poles, in which all 
r *the Points of the Confp4i meet in a Center, as a- 

iforefaid, in Paradox 5, lo, foregoing. 

18. There is a certain I/land in the Bal- 
tlck Sea^ to whofe Inhabitants the Body of the 
Sun is clearly vifible^ in the Morning before 

.g.,^. he Rifeth^ and Ukewife in the Ei>ening after 
"^^ii^he-is Set: 



I. 



Hik Anfwer. . This is occafion'd by Refraftion, fome 

of wh oft -Properties are, I. That oblique Rays out 
of a thinner Medium, falling on a grofler are re- 

f railed' 
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fra&ed, or accede towards thcv Perpendicular Kn «« 
fall ftoin their Entrance. Mtidi). Rays out of a* 
grofTer Medium into a thinneri recede further from 
the faid PefpendicuUr. 3^//,. Perpendicular Ray^ ** 
are no.t refrafted. ^thly. The greater is the Refrac- 
tion, the further the Rays are from being perpen- 
dicular.- Hence 'tis that the-Sun and Stars Refrao- 
tion is preater, the nearer* they be to the HorUcn^ 
alfo the thicker the Atmofphere the greater th« 
Refraftion; as near the P^les and in the Nonbetn 
Seas, as the Baltic. Refraftion is ufeful in the firft 
Difcovcry of Land upon Sea^i rai(jn& the. Tops of 
Mountains in the Air, to be fee n feveral leagues 
further off, than they would be uere there no 
Refraftion. Tlris made the HoUanders in Nfrpx ZtmhU, 
fee the Si>n rifei feme fixteen Days before, they 
expefted it, or would have fe^n it, had there- bjecn. 
no Refraftion. This alfo is the Reafon why a 
Piece of Silv«r, which could not be feen in a Balon, 
yet being coyer'd with Water, a. thicker Medium • 
than Air appears vifiblfc: Ar\da,lfo^ why, if a Man 
would (hoot a Salmon under- Water, he mull not 
xLJmat that-Pointiofthe Water where the Ray of 
Sig^Tt enters, but a great Way on this Side of ittj 
as, if the Salmon was in the Perpendicular let fall 
from the Point wfatre the Ray Of Sight enters thtj^^ 
Water. .■..-'"' 

The ingenious Lomfmp^ about 1700, gave ccular 
D^monftratiqn of the Refraflion, by making a Vaj. 
ciium between two inclined Platies of Glafs, by tfe 
Help of Quick-filvcr, thro' which an Objedl, viewed 
with a Telefcope was feen, upon Re admiffion of 
the Air, very fenfibly to change Place according to 
the different Denfity thereof. See P. Tranf N? 2 j/. 

' 19.' There is a certain Villagey in the Krn^ 
dom of NAPLES, fituated in a very Im^ 
Valley*^ and yet the Sun is nearer to the In^ 

B a habitants. 
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habitants thereof ^ every Noon by three Thot^ 
fand Miles and upwards y than when he either 
Rifeth or Setteth to thofe of the /aid Village. 

Anfvfer. vThe Sun is nearer atNooq to the Inha- 
bitants of any Part of the Earth, as well as N^ies, 
by the Semi diameter of the Earthy which, by the 
moil accurate Obfervations yet made, is three ThoH- 
fand Cix Hundred and ninety two Eriiijb Miles. 

. 20. There is a certain Village^ in the 
South ^Great-Britain, to whofe inhabitants 
the Body of the Sun is lefs vifible^ about the 
Winter Soljtice^ th^^f to thofe who refide upon 
the I/land of lu. 

jinfwer. This Village, perhaps, is u^^ai Lewis in 
Suffex lying under an high Mountain ; there, about 
the Time of the fainter Solftice. the Sun is but a 
fmall Time vifible to the Inhabitants; or fomc 
Valley or Glin fur rounded" with Hills, in or near 
JfW«, that in the ^^^cr 'tis near Noon e're the Sun 
approach them, and th?n di(appears preCeritly; 
ivhereas in an open Place in Feeiand. or on the Top 
of an high Mountain, there the Sun may much 
fooner and much longer appear, and th.e more be- 
caufe of the greatnefs ot Refraftion, which the 
croflnefs of the Atmofphere magnifies : Moreover, 
m oiins, near Mountains, 'tis obfervable, there iS' 
leaft San-fliine, becaufe Mifts are more frequent. 

* 

a I. There is a va/f Country in ^. T H I- 
QYIK SU'S'E.V^lOKy to whofe Inhabitants 
pLe Body of the Moon doth always appear to 
Femoft enlightfiedwhen (he is leafi enlightnedy 
and to be leajty when mojt. 
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Anfwer. " The Light that falls upon any Body^ 
** being always in a reciprocal duplicate Ratio of 
" the Diftance from the Luminous Bodies" Hence 
it follows^ that not only in AtHlOFIA^ but in 
all Parrs of the World, the Moon doth always 
appear to be mod enlightned at the Full, u^hen 
(he's leaft enlightned, becaufe flie is then re- 
moved from the Sun farther than at the new Moon; 
by th« Diameter of the Moon's Orbit, at which^ 
Time, tho* neareft to the Sun\ flie appears leaft en- 
lightned to us, when flie is, in Reality, moft : Or 
^eVHlOPIA, Interior or Superior, being fituated 
n«ar and undejr the Tropic of Cspricom^ and hath Val- 
leys furrounded with prodigious, high. MpuPUins,. 
and the Terms, moft and ieuft enlightned may either 
refpeft the Moon's Body, or the Time of her ihi- 
ning.- 

I. if h*rt My, obferve, that the Moon is as well en- 
Jightned by the. Earth as the Earth by the Moon, 
IS difcover'd by Telefcopes in the Hands of mo- 
dern Philofophers; and neither^ the Ancients did, 
nor Moderns. do quei)fon» that, both receive Light 
fromthe'^un: Wherefore,atxh€ Full, when flie Ieem5 
moft enlightned to any one Place, flie is leaft, in 
rjjfpeft of he-r felf, becaufe. then, flie receives only 
thbfe P.ays thai: come direftly from the Sun: But 
at the New Moon, when flie ftems leaft enlightned 
to us, flie is moft in refped. of her felf, becaufe 
(he receive*; Light from the S^m, on that Side next 
him, and Light from his Beams reflefted from the 
Earth, to that Part of the Moon next us; fo at 
Conjundion; flie is, in a manner, ^^hollv illumi- 
nated in her felf and but half in Oppoficion. 

z, Jf it refpe^ the Time of her Shining, feeing 'fJs 
Winter in J£THIOP 1 4^ v\ hen Summer with us, 
67" e contra^ they have longeft Nights when ours are 
fliorteft, and the contrary; wherefore, to them the 
Moon will be moll enlightned, or fliihe Jonr^eft, 

- B 3 whea 
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when to us leaft, and alfo moft to us, when leaft 
to ebeau 

aa. There is a certain I/land (whereof 
Mention is made by fome of our latejt Geo* 
graphersj whofe Inhabitants cannot properly 
be reckntid either Male or Female^ nor altoge-' 
ther Hermaphrodites y yetfnch is their pecu'^ 
liar Quality J that they are feldom liable unto 
either Hunger or Thirjfy Cold or Heatj jfoy 
or Sorrow^ Hopes or Fears^ or anyfuch ojthe 
common Attendants of Life. 

Anfiver. If Puppets, 'Infefts, Stones, Animal- 
cules, Birds, FiOies or Plants,^ by a Catachrefis may 
be called Inhabitants, then may our Author mean 
the Ifland of Parrots, fituatc in Terrd Au/halis incogni* 
tAy or any uninhabited Ifland, diTcoverd by our 
lateft Travellers, where iio other Inhabitants are, 
fave fuch Plants, Filbi Stores, Infeds and Animal- 
cules* 

23* There is a remarkable ^lace of the 

Earthy of a confiderable Southern Latitude^ 

from 'whofe Meridian the Sun removeth not 

for fevetal DaySy at a certain Time of the 

Tear. 

Anfaer. i. *Tis doubtlefs under the Scfmb Foie^ 
but, Si. Taking^Sun for Sun-ibine, by a Metonymy* 
it may intend any Place beyond the AntortU Cirelei 
and then it'will not mean -that the Sun ftands ftill 
irt the Meridian, but that he enlightens it for as 
many Days ^s he is above their Hmz.on i and this 
^ is. ulUal, whea wt fay the Sun moves not from 

^ fuch 
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*fuch ar Wall or Dyal,for fo many Hours; Thus, in 
Latitude fixty eight Degrees South, the Sun thine$« 
upon its IdmXUn conftantly for thirty Days. 

24. There is a certain ^lace of the Earthy 
of a conjiderable Northern hatittide^ where 
"^"Tho the Days and Nights (eroen when fiort-^ 
ejf/ do coujiji of fever al Hours j yet in that 
^lace it's Mid'-day^ or Noon^ every (Huarter 
of an Hour.. 

Anfoptf Under the Non/;?^^ for there every ^W^J 
IS a Meridian, and. the Snn's Courfe is nearly paral- 
lel to the Horizon all the Year. , 

125. There are divers Places on the Globe 
of the Earthy where the Sun and Moon, yea 
and all th^ Planets, do aBually Rife and Set 
according to their various Motions^^ but never 
ofjy of the fixd Stars. 

Anfmr. Under the Pol^r, the Planets by their 
; Motions, get North a^d South Declination, confe- 
quently Rile and Set, with' relation to thofe two 
Peaces; but the fixed Stars keeping ah exaft Di- 
ftance from the Pole, may be faid' never to Rife 01: 
Set, tho' their Motion, on the Piries of the Ectiput, 
may be thought fome fmall Objeftion to this Pa- 
radbx: Or if by divers Places, he meant many, or 
more than two, he may intend any Place in ENG» 
LA^tn>, nENMARIC, or GERMANr, where 
, Spheres are, or Pieces of artifidal Clock-work, e'e^ 
(hewing the Rifing and Setting of the Planets, but 
none of the fix'd Stars. 

its. ^here 
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a6. There is a very remarkable ^lace^ uJh 
m the Terraqueous Globe, where all the 
Planets, nofwithjtandifjg their different Mo^ 
tions and various JfpeSls^ do always bear 
upon one and the fame 'Point of the Gompafe. 

An^wtf- Under cither of the V.Qltiy for Reafons 
in Paradox 5:, 10, 17, i3jj^4, 23-; for to an Eye, 
fituate in the I^nh or m^h fole, all the Stars, 
however fituate, yill bear on the ^uth or Honh 
Point of the Compafi. becaufe every Azimuth be-, 
comes X Meridian, the Ztnith and Pole being but one-^ 
and the fame Point. 

0.7. There is a certain noted Part of the^ 
Earthy where the Sun and Moon (ipfo tem- 
pore plemlunii) may both happen to Rife at 
the fame Injiant of Time and upon the fame- 
^oint of the Gompafs. 

Anfvoer, Under the Folei, for Reafons in the 4aft, 
to which add Refraftion, which raifts the Objeft- 
kito and* above the Hm^n. when 'tis confiderably 
under the fame* See Fitaiox 18. 

28. There is a certain Place^ on the Con- 
nent of EUROPE, ^ where^ if fever al6f the 
ableji JJironomers ■ {theJVorld now affords) 
(hmld nicely obferoe the celeflial. Bodies^ and ' 
^that at the fame Injiant ofTime^ yet thepla^- 
netary Vh3.{cB and their varimis Afpeits^ would' 
y.e really different to each of them^ 

Anfwer, Some fay, that neither at the Center, or- 
any Part of the Earth, no one can obfervc all the 
<i!iele^i|il Sadies at one and the fame Inftant of 

Time; 
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Time, 2, Others anfwer thus, if one of thefe able 
Aftranomers fliall nicely obferve the Heliocentric 
Places of the. Planets^ another the Geocentric j- their 
Phafes and AfpeiSs would be really different to 
. each of them. Or, 5. This Paradox may refpefl: 
the various Syftems ^of the ableft Aftronomers, 
whether Ptohmy, Pythagoras or Tycho, to each of whom 
the Planets would have both different Phafes and 
Afpefts, were they nicely obferv'd in any Pkre of 
the World ; becaufe Ptplomy fix'd the Earth in the 
Center, the Sun betwixt Vtrm and MAn\ but Fyths* 
^goras and Copernicm place the Sun in the Center of 
' all, and the Earth betwixt Fent^ and Mars, and l^cb$ 
btending both^ Syftems afore fatd". borrows from 
each,, but agrees with aeitheri' he fuppofing the 
Earth in the Center of the Sun, Moon and fix'd 
Stars Aiiif to revolve on its Jxk, and the Snn in 
the Center of the other five Planets, revolving;: a- 
bout tte Earth, in one Year. Or. 4. By the Word 
j4fj)e^f. m thts Paradox, refpeft may be had to the 
ableft Aft'rologers quartering and trifefting/ or 
various Ways of ere^'ng their Schemes of the Hea- 
vens. Suppofe 
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I Camfan»iy .' C ^ Saturn -Z 1 1 ts Vjjjpi •£ 9 

:§. ^Icabitm, ^ ^Satuifi cjlo S/Ww c^ 

*S Ptoiomy, J 6 Samnt^^Ki Venus'^ 9 

Thus may B^ hav^ a fquare trundane Afpeft of 

Saturn^and Venus, when 4. C P, have a Sextile, (i^Jic 

dt c<iterfs.i^Av^ this may be'ift any Place, where fuch 

.Aftrologers of different Judgments meet, whether 

they be Di Triples of Rtiiomontamti Ptviohiy, O'e. 

^ Laflly, If CfhfHrti Bodies mean, by a Metonvrnfa 

fyni fre re fJfjiata, the Planets, in certain Spheres in 

GERMANt, viewed by fcveral able Aftronomers, 

at the fame InBant of^Ttmc, tteir planetary Phafes 

.aad. 
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and Afpe^s would be really different co each of 
them, by reafon of their I^arallax of Sight and Si* 
tuation, one feeing fome Point of the fame Planet 
hid from the Sight of the ocher, and on a^difierent 
Point of the Compafs. 

2^. There is a large and famous Country^ 
on the Continent ^AFRICA, many of 
whofe Inhabitants are born perfedly deaf and 
others Stone blind^ and continue fo during 'their 
whole Lives ^ and yet fuch is the amazing Fa* 
culty of thofe ^erfons^ that the Deaf are as . 
capable to judge of Sounds as thoCe that Hear^ 
and the Blind of Colours as thofe that See. 

Anfwer* The Blind and Deaf have Capacity to ' 
judge of Colours and Sounds, as well as thoie that 
See and Hear; tho* they want the Senfes of Seeit^ 
and Hearing : Or becaufe the Paradox refers u> to 
the Otntirmt of ABKlCAy p|rhaps none of them. > 
have any Judgment in Colours or Sounds, asmay 
appear by their har(li Jargon in Speech and Mu- 
fick, and profound Ignorance and Stupidity iti 
any Thing' that is curious;. as xn-MTHlOFlA, 
exterior, there be Cannibals, whichr are fo extreme 
nafty and"irruit!ih, th^t they have nothing, fave 
the Shape of Men. to lay Claim to the Charafter 
of rational Creatures: They fmear themfelves with 
ftinking Greafe, their Cloak is a Sbte^-s Skin juft 
flead, and their Ribbons and Stockings are the 
Gats which they fre^ently feed on, as vwell as 
Hum^n Flefli^ yea and themfelves, tho* lo bruitifb 
and fwinifh. ferve^ as good Pork to. the Cil^Mi^'s. a 
worfc fort of Cannibals, if poffible. 
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30. ^here are certain People in South 
AMERICA, wko are properly furnpfi>4 
with only one of the five Senfes^ (i. c.) that df 
Coaching ; afid yet they can both hear^ fee^ 
tafie andfrnell-^ and that as nicely as we Eu- 
ropeans, who have all the five* 

Anfwer. All theSenfesare properly by the Touch: 
In feeing, the Objeft touches the Rieuru\ in hearing, 
the Sound touches thePr^m oF-theEar', in fmelling 
the Effluvia's touch thtSenfomm '^ mTafting, the P^^re, 
CsTc. Or tho' they may have them, yet (asin the 
laft Paradox) they being fo bruitiOi. and not know 
ing them, neither the right life or Excrcife of them, 
they may be faid, not to be properly furnifli'd 
with them; like us when A/leep, yet when taught 
they can ufe them as nicely, as we vben a»af(ej fo 
they have them in potentia, ts a Child, yet not m 
a^Uy as when grown up before they be taught by 
others. 

*^ 3i« There is a certain Country in South 
AMERICA, many of whofefavage Inha^- 
bit ant Sy arefuch unheard of Cannibals^ that 
they not gfily feed upon human Flep^ but:aijd 
fome of them do aSiually eat themfelves^ and 
yet they commonly furvive thatjirange Repajh 

Anfwer. If they don't eattfft«>A/e4r) them felves, 
who can eat for them, in.fo^b^ manner as to fuftaifi * 
^ "their Life; or they may be- fucTi Brutes and Can-' 
* mibals 2^ to eat their Wives, Husbands or Chil- 
' dren,^ which may be faid to be Part of themfelves, 
I as being one Fleih ai^ proceeding from them. 

32. There 
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30. There is a remarkable River on the 
Continent of EUROPE, over which there 
is a Bridge^ offach a Breadthy that above 
three thoufand Men^ a^breaji^ may pops alotig 
Mpon the/amey without crowding one oftother 
ifjtheleajt. 

Anfwer. The River Guddiana, tetwixt AnialufU 
and PortugAi, forinerly call'd Jnas. hides it felf 
wholly at the Town Medelina^ and about thirty-two. 
Miles Didance (hews it felf again ; and Afpheui, a ' 
River of ACHAiA, runs under the Ground and 
•Sea all the Way^ to SICILT, where, the Greciam 
fay, it rifes again, and is called ArethufAj becaufe 
ftvtrj fifth Year, it cafts out the Dung of the Cat- 
tle that wa« thrown into AlpheuA. at the Time of 
the Olympic Sacrifices; therefore the Land, over ei- 
ther of them, may not improperly be called a 
Bridge: Alfo in the Coiuity 01 fVamicl^ there is 
fuch a Bridge: On a Common, near Over Irtfiigtwi, 
is a Pool whofe Stream cntreth the Ground, aAd 
.after an intricate Paflage, of half a Mile, comeBi 
out again, and paifeth along the Brodc. 

* 33. Thert is a large and rpacious^lain^ 
in a certain Country of A SI Ay able to contain 
fix hundred thoufand drawn up into Battle 
army ; which iSlumber of Men being aSiualty 
brought thi$hery and there drawn upy it were 
abfolut€ly impojfible for any more than miefin^ 
gle ^erfiti te ft and upright u$on the faii 

mm. 
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Anfv^w. According to EuUii, a Plain can touch 

*^ a Sphere onl^ in one Pointy 

^e Euclid, %W. caU'd the Con^aA^ and that 

^hiflon, Lib. i. Perfon only who /lands to thac 

19. and ^.t, 16, 37- Point (with refped to the Cen- 

intbeir Cot^e^arks^ ter of that Sphere) can ftand 

upright, and whereas the ienfi- 
Me Horizon changes, as oft as we change our 
Place, becaufe of the Convexity of the Earth's Pe- 
rifery; And fuppofing each Man tafland^ as per- 
pendicular as a Plumb: line to his own Hm^jm% 
and feeing 'tis an undoubted Axiom, that M htx^ 
vy T^ii^i tend amdrdf the Center of the Eani^ where 
all perpendicular Lines, if extended, would meet: 
Thefe xhings confider'd, I fay, 'tis ablblutely im- 
pojQSble for two Men to ftand perpendicular to the 
fame Plain, without contradi^ng the Axioms a- 
forefiiid; for could they ftand perpendicular, then 
would they be parallel to each oth^r ; and were 
Pafallels extended to the Center of tb> Earth, they 
would never meet, as all Plumb-lines fo extended, 
would. 

'Tis true, this intelleftual Truth is eafily demon- 
ftrated to the Mind, tho* not fo eafy to be mechani- 
cally p.rov'd to the Eye'y becaufe the Height of a Mau 
bears no [enfibie Proportion to the Earth's- Semidia^^ 
meter. This is the longer infifted on for the Sake 
of the following Paradox. 

34. There is a urtain Europeaa City^ 
^hofe Buildings being generally of firm Stoncj 
are (for the mofi part) cfa prodigious Height y 
and exceeding ftrong ; and yet tis mofl cer-^ . 
taifAy that the nails ofth(fe Bmildings are not 
parallel to one another^ nor perpendicular to 
the ^Idin on which they are built* 

C Anf^tr* 
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AnftHT. All Walls are endeavoured to be buitt 
perpendicular to the Tangent (and point to the j 
Center) of the Earth \ where they, if continued, ' 
would meet in a Point \ but if extended to the 
Moon and Stars, would grow wider and wider a- 
funder, the nearer they approachM them) and con- 
fequently are not Parallels, which, if infinitely 
extended^ would nerer meet, nor part further a- 
funder, but keep ftill the fame equi-diflancfe : Alfo 
in one Point only am a Perpendicular, to the 
Earth, be raifed dn an horizontal Plain, as appears 
by the lad Paradox* But to be more particular; j 
^is not improbable our ingenious Author might, 
5n this Parad^Xy intend the City of Edinburghy noted 
for ftrongj high, and Stone Buildings; fome being, 
«s is reported, fourteen Stories high, built en an 
■Hill; and therefore the Walls are not perpendicu- 
lar to the Plain of the Hill, but to the Bafe of it; 
{and the Walls are not parallel to each other, for : 
the Reiafons aforefaid* 

^5^ There is a certain City^ in the Southern 
^art (/CHINA, whofe Inhabit ams {both. 
Male and Female J do ohferve almofl the fame ■ 
^ofiure and Gate in Walking as we^ Euro- 
peans ; and yet they frequently appear to 
Strangers as if they walkd on their Heads. 

Anfvfier. In CHI HA (or aay other Places^ where 
the Ihh^bitants Hand near the Sea) Strangers loot . 
irjg in it muft fee them, as tho* their Heads were 
downward, by the refrafted Vifion ; Or CHINA 
being fituate almofl in oppofite Meridians to us; ' 
and therefore, to Strangers in Geography, to tell 
them there are People walking.with tbieir Feet to- 
wards ours, they will ask (according to the Ap- 
pearance ofthe Thing to them) Do they then walk 
' . on 



on their Heads? for our Qwp are uppermoft, and 
their He4c)s muft be under our Feet: Then whereas 
the Ghhe being round, all our Heads are next Hea* 
ven, and Feet next the Earth, and no upper nor 
under on the Ohbe^ apy more«i>n on a Wheel ia 
Motion. 

36. Then are ten ^l^tces of the Earthy 
diji ant from one another three hnndred Miles 
and upwards^ and yet nofie of them hath eh 
ther Lo^ituae or Latitude. [ 

^nfwer. The Places are faid to be rf thi Kdrth, 
. not uf^n thp Eanb 5, for Longitude and Laytude are 
reckoned on the Surface ot the Ghbe only; fo the 
4xk of the Earth, or aiiy oth^r imaginary Uh^ 
being above feyen thoui^nci Itifien Miles, will npi: 
only ^pfwer tbi5 Faudope; bjit inftead qf . terij if he" 
. bad faid twenty, it would have kept within the 
PoiSbility (if' the Demand. 

^% There are two SjtinB Places of the 
Earthy lying under the fame Meridian, whofe 
Difference ofhatitu^deisfi^tyDegrees complete-^ 
ly ; and yet the true Difian^e^ hetwixt tbo/e two 
^laces^doth not r tally jarf of sfii^ty\teXi%ViMi 

Anfxper, The two PUces, are not raea nt on the Super- 
ficies of the Earth, as you may percrfve by the VVor4 
of (?.ni not upon) Co the Places will be fo near the. 
Center of the Earth, as two Linfts, fuppofed to 
pwiie one from no Degree of Latitude, the ptbef: 
fr^m fixty Degrees of ^atirude, apd to meet ip 
the Gemer, may approach within theDiflap^e. of 
fixty* htiUn Miles. Or if the Places muft be oa 
^ the Globe of the Earth, we muft: diftinguifh between 
Latitude when apply 'd to ^ Country,, and when 
.. • C 1 apply'd 
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tpply'd to a Citf \ the laft> is the Diftance of that 
City from the Equator, Hmb ox Sbutb, the firfl is 
only the Breadth of a Country, from Ea(i to fFef : 
Thusj the two CMflcries may be Italy and Germany, 
which lye underffie fame Degree of Longitude | 
the Breadth, or Latitude^ of Germiny, is faid to be 
five hundred and ten Miles, and the Breadth, or 
latitude, of Itdfy, is faid to be an hundred and 
thirty four Miles, their Oiflfefence of Breadth, or 
Latitude, is three hundred and feventy fix Miles, 
or above fix(y Degrees \ and yet Italy is not fixty 
Miles didant from 'Gifmaiff, for they are parted 
but by the A^s, 

38. .There are aljb Wo difiinEl Places of 
the Earthy lying under the Eqmno&ial Line^ 
v)hofe Difference of Longitude is completely 
eighty ^x^egreesy and yet the true Dijfancey 
hetween ihefe two ^JaceSy is not full eighty 
Jtx Italian Miles* 

An[v0€f.^ As in the laft, fo in this, the Longitude 
of a 6ity is its Diftance Eafl or Wifi from the firft 
.Meridian ; but the Longitude, or Length of a Coun- 
try, is its Diftance from Nwtfc to S^uv)!, Thus, fup- 
pofc the Ifle of St. Thomas whofe Longitude, or 
l^ength is not above a Diegree and^in half, and 
the Country of /fffff 10 Pfirf EXT£R70K, which 
is above ninety Degrees long, reckoning its Length 
down from l^bU to the Ca^e of Go^dhtfe. and up 
* all along the Coafi of Zn^uebari wherefore the Dif- 
ference of Longitude, or Length, may be faid te 
be, completely, eighty fix Degrees and a half, and 
yet the true Diftance of the faid lOand, from the 
' laid Country, is not much above a Degree: Or the 
Places are not fuppofed on the Surface of the 
Earth, but nearer to the Center, where the Longi- 
tudes all coincide. 

3^ There 



3p. There ate three difiinB Placet cf the 
'Rafth\ all differ both in Longitude and La^^ 
titude^ and dtjiant from one another tWQ 
yhoiifand Miles completely ^ and yet they do aU 
hear upn one and the fame ^oim eftbeComh 
pais. 

Anfmr. All Places, tho* they diftr both in Lon- 
gitude and Lacicude, at wh^t Diftance foevcrj^ with 
rerpeft to either Poles, bear upon the fame Point 
of the Compafs: Or they may be in the ftmeSpi- 
l«l Rumb, el^ underftood as in the Earth, i^nd not upjoiji 

i$. For to an Eye, Yuuate uadec ^^^f^^^f'^^p 
jitl Places, howfoever fituated, will bear on thfe 
^^"^^^ Point of tht Compafsy becaufe eye^y fnir 
inuth is a Meridian, and the PoU and Zemth coincide, 

4p. There an/ three /fifiiffSf ^l^es m th^ 
Continent of 1£A] ^ O P E, equidiftant from 
em. another {they, making a true equilateral 
Triangle:, each of mhofe Sides dfth^ eonjftjt cf 
a th^ufan4 M^les) uiidyet there Js a feifrtk 
^lace^ /(fyfitt(ated^ i^/ rifpeSlif tb^ other three^ 
that a Man may travel^ .on^Fogt^ from it.ti' 
apy of the other three, in the Spacjs of one ar^ 
tijifial Dayy at a certain Time of the Tear^ 
^nd 'that wthout the leajt Hurry or Fatigues 
whatfeever* 
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' jhfwer. By an trcificitl Day, is meant from Sun 
^ng CO Sun ft tdng : Now beyond the Polar 
Circles, and nearer to the Poles, the Days are eni- 
creafed from Twenty-four Hours to Six Motiths^ 
without San letting under the Poles, in which Time, 
One may travel above Four Tlioufand Miles and 
travel only a Mile an hour one with another* 
' Or fuppofe the Three Places to be in SfFEDESs > 
HOKWAT and MUSCOfr, where their Day is 
about Two Months long near the Summer Soiftice, 
let the fourth Place be equi-diflant from the other 
three: Now if the Sides of an Equilateral Triangle 
be one thoufand, th^ Radius of itsCircumrcribiag 
Circle will be five hundred feventy feven Miles: 
and if a Man travels but ten Miles a Day, he 
may readily travel from the Center of the 
Triangle to any of thofe three Places in one 
iiich Day. 

41. There are three ^iuB Places on th^ 
G)ntincnt gT EU ROr E, lying under th^ 
fame Meridian, and at/hch a Difiancey that 
the Latitude of the third furpajjeth that of 
the feeondy hyfo many Degrees and Minutes^ 
exafHy^ as thefecofidfurpajfetbthefirji^ and 
> yet the true Diftance af the ftrft and thirds 
from the fecond or intermediate ^lacey is not 
the fame by a great many Mies. - , 

4nfmf. The oblate, fpheroidical Figure of the 
Etrth may caufe fuch a Diflference. Or fuppofe £«»- 
ion, Pdrit and. Bpttr^. all under the fame brazen ^ 
Meridian, equally different in Latitude; yet the 
Diftance of Ltnuhn from Paris, will exceed the Di- 
ftance of Bourbon from Pariff by near an hnndret 
Miles ir becaufe London is about two Degrees W(i3erlf 

oJF 
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o£f Paris, abpuc the Breath of the Brazen Meridi- 
an i whereas Bmthn and Paris are in the fame Lon^ 
gituilc,^ and confec^uentlsr nearer^ by alxnoft two^ 
Degrees. 

42. Tjbere OfT two difiiff^ Places m thi 
Contment ?f E U R O P E, Jh fituatedy in 
re/feA of one anotbety that tbd thefirft dotb 
lye ^z&ffonitbcjecondy yet tbefecona is not 
Weft from tbe firjt. 

Anfinr* If any two Places be in the fame Paral- 
lel or Latitude^ jefpedinjg the Runib, the firfl maf 
ftnd itiuA bear off the fecond E^ and fKfi; and 
jret the fecond, refpeflitig the Angle of Pofition, at 
the bearing of one Place from the Zenith of tbe o- 
ther, on the Ghbe^ may be far (hort of being due 
H^y?, as Lkbon in Portugal, and Smyrna in Natdiay are 
in the fame Parallel of iatitude. i, f. thirty nine 
Degrees, and therefore,, by the Rumb, they bear 
Eafi and U^eft. But on the GI$bt, Stigma- bears oft* the 
Znii^of L^im feventy live £>egrees Nbtti'E^y}, and 
Lkhon bears off the Zsritb of Anjfrn*: eighty oisgreea 
SQutb J^efi. which is evident from the Globe and 
Circle failing. 

Nor^> A Rumb line makes ^ual Angles with all 
Meridians on theOlcPej and an equal Part 'therer 
of altereth the latitude eqcMtlly : But the Circle of 
Pbfition nftkcs unequal Angles, i. r. greater Angles 
jritb »llV>t1ierMeridiapflhan with that from which 
It was drawn. 

« 

43^ There is a certain European I/landy 
f i&tf Northcrmoft ^art thereof y doth frequent'^ 
iy alter bath its Longitude and Latitude* 
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Anfmr- By EutifpeAn Ifland, may be meant either 
the Map of it, as ICELAND^ whofe A&nfr Part 
thereot, ufed to be fee above the Artie Cirde, but 
now is below it, and nearer the EJift. Or the Iflgn4 j 
it felf 5 then it muft mean fome floating Ifland, as 
SHtbm tells us, tb»rc ii pqe ifi (.pmm^ this inggeft 
Uke;in ^ot4jirdf wbjcli alfq our ingenious Aiitt\o^ 
pientionj* j^s otie of ilxe Rarities of Sco$fand^., in ' 
which like are al.fp Fiflies without Fins, ajid is fre- \ 
quently i:€fnpe.ftiioufr in. a Calm: Or apy Ifland, 
whofe North Eajierly Part is orerflaw'd by the Sea; 
this will altey both its Latitude and Longitude. 

44. l^beu is a ccffain "^lace in the I0an($ 
i^Greal>Brit^, v^bere th^ Stars are always 
vijibhy at aiiy Time tf the Day ^ if ibelnjo^ 
rijtori be fjot over^^aji with Ckuds. 

A^fwer. That Place may be fome Coal-pit, WeJI, 
deep Ca^re or high Chicrnjey, or Dr. H8U^*%^4 
i^hfervmry\i■\i(^i^Tycha}^^^^tDE.HMAKK^ wlticti . 
w^s a dtf«9' Well or Dunge^w, befet with Ijoojcina- 
Gbfles, where he fat and o!bfei<V'd the Stara^ in w 
5eafons. 

4;5. It may he clearly demo^ifirated^ ky the 
Teru^ftriai QUohc^ Jb^f it is mt ahonie pwenr 
tyfoiiT Hours Sailing fhmit^. River ThiiWB 
in-'iBL N G L AO^'i>,- 'i/# ^iCity if^M^mm^ 

if/ SICILY y at a certain Time iftte^Te^zy^- 
provided, thm h ^ ^m*^North MTMd^ a 
Uzht Fri^^teT^ a^d an Jzimutb Compafi. ' , 
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the Tides failing betwixt thofe two Places: Or 
becaufe one may ^afs from lEumt tf^ Itaiy by Land, 
and the Sailing betwixt Britain and han^ey alfo half 
and Sieiiy^ is not above twenty four Hours : Or it 
,by twenty four Hours, be mea<it the natural Pay 
tanderthe Poles, which is a whole Year, this Voyage 
may^ be performed more than once in that Time : 
Or, ^ Laftly, the Difference betwixt the ^ian and 
Oreimsn Accouj^ts being eleven Days, wjiereumo 
add another, which makes twelve; a Time fuffici- 
ent for fich a Voyage ', provided you have, ftiU, 
a good Wind> Hghjc Frigate, and oropcr Inftru- 
ments. This may eafily be demonftrated by the 
Terrefirial CUobe^ on whofe Hmzon both Accounts 
are laid down. 

*' Thefc (adds our Author) are the chief Para- 
** doxical Pofitions, In Matters of Geography, 
'^ which mainly depend on a thorough Knowledge 
** of the Globe*^ and though it be highly probable 
" that they'H .appear, t<> fome, as the greatcft of 
** Fables, yet we may Boldly affirm, that they 
" are notonly eqitallv certain^ with the (aforefaid). 
" Theorems; but alio we are well affured, that 
" there's no mathematical Demonftration of EUCLID 
" more infallibly true in it felf, than is every one 
*' of them. 

Howbeit, left forue of the foregoing Solutions 
Chould not anfwer the Dignity of this Fncomiwn 
or Chara&er; hear what the fame ingenious Au- 
thor, who doubtlefs knew his own Senfe beft, ac- 
knowledges in his Preface. 

" If therefore thefe Paradoxes, above-men tlon'd, 
**. fliill obtain the End propos'd (the roufing pf the 
** Mind to rWa^) it matters the lefs, if wme of 
** them, upon ftrift Enquiry, (hould be found 
" to confift of equivocal Terms, or, perhaps, 
" prove little more than a Quibble at the Bot* 
*! torn. *' To whicb I fubioyn. If any of the 

preceding 
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pnceding Anrwers ftetn not fufficient, or fatii- 
faftory, I deftre our Author's End miy be ftill 
purrued: Mav it roufe iho Mind of my judicio^^ 
Reader, to Tbh^ and offer a betteri. according 
to the Saying of the Pott, with which I conclude 
this firft ParL 

--' ■■ ■ Si" JHril twvi^i wfliM i9U, 
Cuiidtu in^trti; » km, bii utirt mccum^. 
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PART 11. 

NEW 

PARADOXES 

S 1. V a 

S N what D^MC of latitude 

1^ Docs that IbfiFnuile dw^, 

U If (he obfeimh well, . ' 

? Yhc Morning Sun o'lh' lelf Ivae P(ual - 
■ Of Compafe twite tofcft 
likewile hii ETeoingAzimmtb 

Twice in thclaineDiigiee. 
Tell me Tweet fii^Jh Ladies, fbrfauate 
T1«B bciflwrcfhaiwingfat. «*d ferggwfii^. 
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AoCifrer, between tkt Tropk*. ^ee Patadox it^, 

47. In the^r/nmr/dtOceani firomoutShore 
Di^mcfiychiindted Leagues, or little mQ£e» ' 

Lie the ^9^17 Ifles, bldl with good Air, 
sweet whiftlingBircb, rich Winds beyond compare. 
A Mountain, the World's Wonder, fitiaate there* " 
One of the higheft in this earthlySpherej 
By us ^ caU'd the Teaenffifs fikc, 
Whoie lofty Head fth'Atmoiphere's (bhigh, 
That it furmounts all grolTer Clouds o*th'Sky« 
Three Degrees and an half you may it ken, 
Or (what's the fame) two hundred Miles and ten$ 
FqrtheKeftaftion, Angle you may make, . 
Allowance (what is thought But meet to take) 
Thirty five Minutes, |uft of a Degcee : 
Now I demand what Height the Pike mUft be. ' 

4S. I have twelve Times reen3(//rx^, pray tell how that can be, 
Since twelve times four m^e Ibrty eight, and I'm but forty three. 

. Anlwer. JfaPfrfw he him •n'the 15th •/February; and tntwl 
Weftwards the Globe abmtt He- ma; fie tvelve hiSkmp p^* he- 
fire U he cdmflettlff fifty fmr Teari ^ A^t if be\jXiihm in s 
iififcxtUeW <1^^: 



, * 
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49. A Golderi Ball $iaU weigh two Founds in Trif, ^ a 
Where ftom di*>fiLquator ten Degrees does lye i . xf 

%«t at LmdM a different Weight is found, , ^. . 

Of.that fame Ball, which Difference pray expound. '/. '^ 

" ''- , *• Ir-. . 

Anfwer. The EartUls not exaSty round; hut tts^uepefk^ai thi 
E^tttno0ial CireUf :U* to its Dia^mer thfoe^h the l^fi4^'^4i ^^i- 
dred ninety two tojtx hundred e^hty ntite ; tber/fy»'^] ^^i^)A *^* '-^^- 
inttm^oHe Sir lUac Ncwton, the Pre^Hon (f (S^kj'M 
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JL(jcaxot and Poles* ^ as five htmdred U fiie hmtdf^ 
9he Insrfafe^ natt at the S^mart'^ di rlgbf^She tf the Latkmdes atU 
that the 'Ball tfomld vetfff nme at London tha» at-Um Dffrm Lad* 
tmde, ty thtrteetf Gjfmns, • 

This then is ( I prefmne ) ouaJhtfA f¥om the EarfkTs Mate ftptre^ 
and theDinumtion 0/ thie-teietn-fetai Fmu ef Cr^tivifyt i^his m^ 
oferfal, I. it every finale PartiHt tf /^<«Mlir, ^/ Jif t^itsEmienff 
3. ^s to all kind of 'Bodies, 4* '^* <» '^^f'*- $* -^t t» 'gifsaald^ ff 
Matter. 6* In a i^RcatePrtfertim to their Dijfances, 

JO. Die ^uibus hoc A^mal Terrs nafcamc inOcl$i 
Ma&ulus cftmaccr ciujkuUcr^oe paces. 

Aofwcr, ^t^ta3^^vidf nthnenfie 9ef<e €ynmt - ■ . 

Hoc ramty hU ^ttfot $fyuf hfd iila Pater. 
^ Tadjpdle,j'Mt»s| Frog, 4»- Toad. ' • - 



9<^ 



SI' Leaftdertq4uiHerd,yfski^'ik^ 
As oft writ bacW to Oiew hdr'Conifaincyj . 
When with them bo^lphf Foft thxeeTiin««h44bceaB 
They had no more than esLcksiMim fteni 

Aniwei. XJfe Paradox means mth both^jpo^ each three Ttmet: 
7U Pofi firfi r^LoAnda'i Letterrfeomd.HaoU^jttiimer^iud third 
hrt^ht it to I^eandcTt. 



5 £. The Day that I was born, my Father he " 

* Laidby^vePomuU* aodfiMditwaSfbiinci. ^ ^ 

And when e'er tfxy Birtb-Day caai«» kea<eL£ul'4 
To addfive Poimd^.]Siu6l}0«Qeib mudr^evail^d^. 
At twenty ibnr, and upon myBirth-Day> 
1 wedded was* my B^oioahe. would pay» *. . .^ 

Jiift tfiuty five Pounds (I full twenty four) 
How4l|me9it thiai niy roction was no more 

AnJTwtt*^ r1l^¥trfai 4ar hwn tn Lea^ ft^* ^ M t9^ ff B^ 

-» :•' ;;,..s.^ ;.•.;,>.. .D 53. A 
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/ 5 3. A cetlunMoiiill iflDMioif/lbV^dofJb^uid, 

Whole loftjTHead o'dftooks the •ei^b'ciagLaiHl' 

And IbcH is the kqpWn Property o'di' Hilli 

That if a Vefiel you WicR Liquor fill, 
. At the Hill's ro^> or Vertex of the Place* 

Itholds feisthanif fiUedattheBafe: < 

)9ow what's the Caufe of this Deficiency* 

Pray let me koow in the nextDiaryj 

AnfWer. Wkttr hss its Smface almofs 0/4 fpherical Figmre, and^ 
that fartheft jhm the Eartlfs Cotter is leafl Sweiiittgy afH( confetjuentfy 
holds Uafi tJfove the 'Brim of the Veffet: The Tkp DUmHer of theVHf . 
fel heitig the Chord ef a greater Circle^ en the Tap 0/ an high Hill than 
4$ the 'Bettam, whie^Jt a Jme»ha$ Ufs XbtUt md tonfegmntfy -mere 
CmxHx, will therefore hold nme above the 3rMM| at the Bafe, than at 
the Top ef the Memt^n. ^ 

* • 

54. When Tyrant ^©If, at fetal tfort^erTighu 
His Crew harangu'd, again#both Law and Bighw j 
His quaint numerique Voice no two did hear, « 
Tho' fcveral thoii^id Miscreants Were thenttt ^ 
For ev'ry Man,, and ey'ry ftvttal Ear, 
Pid not theHime btu diftant Voices hear. 

An(wcr. Sound h^r^ efflated in Cencentrie Circles, 4ts a Stone fah 
ling ihto Water, moves it all around i fo that Fart of the Circle, vohidi 
toHcVd one Marfs Ear could not touch anether*s, who could mt he in 
the fame inSvidual Spot of Ground, 

55. By what Means mayl know moft certainly, [ 
.That two Mfn in the World there arc, 

Whofe Heads of Hair (if numbered they* l>e} 
Ate equal to a iingle Hair$ 
Altho* iibme Millions on each Head there were. 
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An(wen If the Number in the War Id,, do exceed 

T%e Nundfer of Hairs that are on a Mat^s Head, 

Ton mof fafely affirm then, that^ttto Mem there am,. 

That have the fame Number, to a fingh H0r, , 

To explain and prove the Truth of this Hypotbetiiai Pn^optfmi Thil 
if there be niote Persons in the World than the NunSbeTof Haiisl 
Kii ihc Head of any one alive, tlom mttfi then he twoMisn in thd 

. , .. World 

* • r 

* • ■' • 
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JfirUf Ij^e Nmriber of Hairs of cue of whofe fieads, ts exaSlj etputt 
(t9 a iyttr) inth thofe on th.* othtf^s Head, 

Snppofe a very fmaU Nwnber of Meuy fiir Infiance agk^> ^Otd th» 
Hairs on none of their Heads exceed fix i the fame Confeqitence will fol- 
low by the fame Ratiocination, as if yoM made life of a greater^ 

Next, Stipptfe one of thefe eight has hut me Hair, if any othA tf 
thefeven have only one Hair'i we have already fimnd out what we de- 
fiy'di ifnoty fet this Man hy, and out of thefeven remaining, chttfe 
oitother, which we ftfppojjf has two Hairs i now if any one of th^ other 
fix bath two Hairs, and no mores ^' have what we foMgbi fori ^ if- 
f*^* fet this Man afide, and tttk^ smother, om ef the fin remaitdng 
Men, widch we fn^fe has three Hairs i if then any of the other five 

, has got three Hairs, as well as he, ottr En^itiry is at an End; if not, 

* fet Sm afide* and chmfe another ont of the five, which we fieppefe has 
jmr Hairs i if any ef the other four Jhmld chance to have four Hairty 
then have we twp Men that have each an equal Htmher, the ITnng 
fo^hti if not, then they all four mnfi have either five or fix Hairs; 

' for beyond fix ^ no Man can have: Then pit this Man by, and take # 
fijiht whom iee f^efe to h^tve five Hair9% now if any of the t^hir 
three have five, we have onr Defire; if mtf tfteu it, fiUhvet, ihaP 

I the three remaitufi^ Men, mnfi of NeceffSy, have each Man fix Hair^i 
for before we have pfoved that they had neither one, nor two, nor three, ' 

I mr fmr, nor five, and therefore they nmfi have fix, beyond widck thef 
eameot exceed. 

' New, ifinfieadeffttppo/h^thefirfi.ManhadoneHair, yon had 
ft^pofed he had fix, five or fokr, &c ym would, by the fame Way of 

1 Argtdng, tome at lafi to the fame Comlmfien, 

j $6, ThilUsi the (hj^ and fcorofUl fair, 
i Wa^'br.l>'AVC Strephon held moA dear, 

But ml^ as he pteft on his Joy, » ' 

. She giew more malepert and coy^ 

And when he talk'd of Marriage to her, 

She got more diftant from her Wooer* 

But what he fit'd for, thus, in vain* 

He did by Accident obtain ^ 

For walking with his PA>///»V dear, ; * 

One Afternoon, to tiike the Air, 

In a vaft Cbainpain Ckyvmttj, where * ' 

( Kor Hedge, nor Houie, nor Tree were near, 

When ftautdat)c gloomy Clouds appear* '" - " *. 

^Whicfat^dMl^^ge'a Storm vas near. . . \. 

^ ' Aiipn (JiiQr Shciiser b^ing nigh) • 1* 

It ];^?d'ifM ^I'la^'d impetttoady: 
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Wiudi fluule tke (hy I^aine kim inv«kc» f 

To (heltex her with his long Qakc 

Soon after diis the Storfn grew higher, 

Which made the Kymph chng ftill the nighc^L 

"Vliea foai'd aronod them Peals of Thandeit 

▲s if the Earth had bnrft aiuridet: 

This snade the trembling Maid embfaoe^ 

And in hii Bofiun ftxomdha Face. 

The Swain, tho' aSmoft iim*d wh!i7earr 

Being thus warmly dsdp'd by'sDear, 

Took CoongC) and to her thus igok.% | 

JOrVtfx, L dl the OodI iiwolM, 

To wimeis that my Paifion's true, 

And would fi»c^ the Wodd Sak ysai$ 

Mo ftbceery I need pKte^i, 

Ibx furely now the Wbdd will end. 

Ch Str^bon! (cries, the tremUiog Faii| 

My Huwghtil'A laiyoH, without Faar^ 

X Lpre as mucht as dear as you> 

But Pride ferbids what Ix>vc did fue : 

AJid if this dreadful Storm bloMr o^h^. j 

1 ne*er yrill per&cute you more. { 

Then did they intermingle Ki^ejb ' J 

As lure Prefiige of ^tute Blii{e& ' ' 1 

Straightway the Heay'ns began to cleats. * '' 

And Joy iucceeded now their Fear. 

This was, as I do well remember. 

About the fifth Day of DecenAer. 

They then agreed to be in Wcdlodc joyiTd^. 

The longeft Day he in the Year could find ; 

And in the following Week the Marriage was^ 

Pray tell me now how this could come tp pafi. 

Aiifwet. From ITom to IJfinn Aflaonomat ^ flint ' . • 
Jtre not jnfi twtntf fmr Hoi&s t^ty D^ ' ''. ■ 
9m logger firm, fofue fwmer lu^ a»^. 
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CofdTtndvdWXiSi asldowellremembert 9 * 

jfhtm th' «Uvtnth w tvHlfih Days of I>ecanbct» * 

The !^ace vf thirty Seconds, tneafme rme 

hsNionber, than they MdtheVo)^ kefir ei 

^mno^Dayselft, vflachflainfymakeafpear 

That thefe the bn^eft^re in allthe Tear, 

Sacfhonrejoyc'd, that bejofion had fitmd 

The Day on vhicb his nnfiial Joys were crown' d, 

F4rrPhilUs, too, tranfperted with Delij^htt 

Ng Ujs rejoyc'd itfrvi/d the hugefi Night. 

Some Rcafons foUo^v, ferving to explain the fore- 
going iiolutibn. 



J, If the Sem er Earth moved ^Oar^ the EqnhoSial, ly a con^t^ 
finny e^ttal Motion 5 yet the Time, from Noon toMoon, womldnotbe exa^ 
twenty fiar HoHfs, bnt twenty jotir: Hom\fowr Mimttes i hecattfi in one «f- 
w/tttion the Sm would advance a&mt oh« D^rce fnrther than the D^ 

Before, ' * . /• 

2. IftheSftnhefi^ftfedtomoveeqftslifaloMgtheEiiSptics yet, hecauj$- 

if its ObUqtdty^ e^ Arches of the Ecliptic would not anfwer to eqnal Ar- 
ohes of the E^imSial. , r , . •* 

3 . The Sua doth net m&ve with a cpnfiant, mt^wmy e^ual *^$t«^f. »« '^ 
the EcHptiv, Iwffometimesfafler audfimetimes flowery hec^ufe it movH^a^ . 
«fw EUipJisi andingoing onejfatfofity fpendi eight Daysmore in the Sum- 
mem^OHiHtheyikitttHalfrear: Therefore, itftnavcSdaiflyfiUomt that 
^ V^s are ttaequall and not axafffy twenty jhur^f^^ , 

m 

57. A Landed JMan two Daaghteit iud» 

And both were very fair, 
He gav£ to each a Piece of Land* 

One round, #ie other (qaare: ^ 

At twenty Shillings \in Aac, jitft) 

l^ch Piece its Value had> 
The SHilUngs wluch did cqcnpafi eacl% 

Fot it cxaftly paid 
Ifcsofs a ShiHiikg be 311-In^ 

(A* it js^Tffy neat) ' ' 
'WiiH'h firas.iB^' t»etter Voimne, J&e 

D 3 .. -. Anh¥*t 
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fbe Perches Engliih Mf^fure. 



Proccfe is* 



1^ ^stmKfidejphict 

4- 



L> I 



dH 



f^wif-d^tpei *- ifbicb 

4re tifc /j«4« Inches in, 
thedofe. this divided^ 

Ingwei *^ the Nr. ef 



Nr.if Sb'^Mi^s that purcbas' tit 

• ' I >*?«) iphicb muttftm 

$^Hr,lnch.infiH*0C9faz€i7 ^40 

fmzHrJShyfyiSitbm pmihM'imJee 



4af 
hftives^^^AiO^t 

whnle Fa!u e rf thef^uare 
Piece in SbiUms, Md 
hein^ rediaed ^ve$ 

.7 
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In the rcund Piece* 

4::=.CiHumference in Inthe^. ^ I 

A^f^Miim that purchasdit. l^nl Chmmfitrence 

' ' * iMi^ i she Dtnmet09" 

i^DlimeteroftheCxTcle^l. • \ gives tbe^ 4rw . 

issiCmumf^ effddDim. 3. I4T S9^ I f ^ t s» S ^r^^- 

thisJi^'' dlviiitfy nl ant muhrpLtei kfif^^^j^m th 
Jormef^ ^i^es the Furcbafe diiL,^jMt\gif^nMit:^'' '^s*^- 

l¥«tf. Wi reduced « te i'^l,^ * .^. - f 



£a.^Sa{fofe a lotiod Boll /^ir to mov£ in the Abi 

f^ Let the £i{! Hour be twelve Milca» d» 'aest M 
^' . And ib ia Fro£oztiofi firom whence it be§u& 

As twelve is tp ten. Now ttj. if jfou can 

Tell the Miles it will move, fuppoic ir to be. 

Gominu'd in Motion to Eternity.. ^ ^ 

r ' 

• Answer. T^a'Ballthsiiimwinx'ZttttaSlyfi 

i" 3>e /{f4/9» 0/ r^i ParMdtx is^ 4ha in h^tt GtmietntatTrtgttgmi if 

I the Prtfwtim do coHthwaUy diirtafey thelaflitrlesJlTermy wtSHhfmttl^ 

\ '^'^^' Belter '^i^-^-'i^^ ^ '/ *» 



>• 
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59. If> in one Second'ii Timc» « 
0i^ B^t and twenty Englifh half Feet ^fiOLt . . . 
How long muft be the Time it then mift tate 
A Journey often thoufand Miles ttf aHMj ^ 



[ Anfwer. I think tkcTfmm which OeTrm'Bail, 

\ Mmfi he aBtm'diuMimtet thirty jmr, \ \ 

^ JindSecmismmteeny neitheT lefi nofrncwt, 

I ' 'Bmf'iiftlUjkOfMfxlttihMiksihiti'^mft^ltSlremdL . 

^ This depeuds'iti^thefoliowing Propditim» that the Acceleration of the' 
[ Deicent of heavy Bodies, are as the Square of the Tim^ $ the Renfiti^' 
ist the jiOim nf Gravity being confinm'd in every Spate (tf tftni, the felling 
'Body receives a new Im^mlfi efnaltc^wbat ith^dk^ty in the fame ^ace ef 
T7me, reui^d j¥mk th* frfi Pvmetf, 
■y. Thnsy Sm^fi in chefirfi Second of Time a 3edf hath ac^fed 4 Tetoctiy^ 
which, in that Time, wonld carry if thirty two Foot (and were there no ntm 
Forte, ft wonld contimte to difcend, affhat-Battf • wiihansfmMe Mtfion) 
hkt, in themxt Second fff Time, thefan^fi P09W of Gfmfitfy continmaA , 
■ affing thcf-eont fnperadi a new Velocity eqmal to the firmer * fi that at tht 
I 'BndrftmclSttondtt thaVekcity U dHthitf ' to what ii was M the EnJvf the- 

^ • - • ■*.... 

ffer.Ci^ 
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Mmut thtfh thi p^mis esfifyfllt^di fir^tihn tbt Miles into Fen 
jitooooo Mtd diiddeh hjm . . 5, the^^iimt tsthe Sqnare ofOfeSe 
tmtdUhe'Bady mU he ftfBji^ (viz. 4224000) the Sf^tre Rtet tShertuft 
nves SecnuU (2035) ^mimndkigh^ jMvi A£mteH nsmtt^ H : 19^ 

0fAy Bdbre my Father was bcfotr 
rm fine I w|p 1>cgotteii, 
And bonf befbxe my Mother, 

They both arc dead aad rotten : I 

And I am lying in that Bed 

Where I got my Gmndmother's Maidenhea4> 

•• . • 

AnfWer. Adami Ikaaw, mun^erk^on 

jifulftneeiy ham they hft^ktmDe^ihi 

Theyhothi ht^ftneey an iuuk 
^istertahrAhdmub^ 

Oftbrfef^stvfftidParentf, 
Bi Jf^dhy Ffr(<, 40Ul was the firft 

ThatfteUUdfDdaafsWatramsr 
Therefire begot the MaUkakead' 

Ofs Grandmotkery the Bartk,^ 
%^ iMitkerein the firft thatmast • 

Tb^ not the firft by 'Birtk 

41. t As I was'mnfing aU alotM^ 
what Paradox to pitch upon. 

To entertain the Faijs 
Within my Study flics a Bee, 
Whofc Wings made pretty Melody^ ' . 
As ever ( did hear. 

(^ 
IK ^eas'd with the Noife, I drew more nt^ 
When inftantly came in a Fly, 

That charm'd. me with her Sound i | 

TV then unitcdTbiies produc*4 

A^pcifca fifth, as e'er was us'd, \ 

OS coold by Att be &nDii 
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m. The nimble Fly*s Wings quicker woe 
fhan thofe of her Ck>mpetttox9 
As may by this appears 
' For an acnter Tbnc they made, 
And in a (harpci.Key they play 'd> * 
(Which m^de the Matter cl«ax)~ 

. ly. If in a Minute'^ Time, thoughtT» 
I The nimbie Wing^ of this fame Fly 
Ten thouiand Beats did ga: 
What Number then muft be the Swiugr 
' %i two Hoitt's Space, ofthcBcc*aWii>gst 
Is wliat I fain wouldknow. 

Anfwez. ^tUeveme, Sir, tfMpttWSltn 
^ WtthherbarmomousWingSt 

Did make exaS, in tvfo Hmrs Space, . 

Eigktiftmdredthomfafui Swf^s, 

71ft Formdatim cfthfi defends «pm tJ^ DPinpm tfa Monochord, &C. D<* 
vTdethe String of a Viol into three ei^fdrtt, and then firike the -whole 
■' String {and obfirve the Sotmd) J?ap fheStntiig'iigMn,. htme tfthe thht' 
' Parts, andjirike the Length that hat6 tw.fmU^ihe WlMe efm i it wit 
pmnd a perfr£l Fifth to the former Tone ,; Je^ that the Prefortien it as three ta 
twoi' fo is the Diapafon to the Diapante, or the Mu/fctans Eighth to their' 
F^h: Sir that the Paradox isjeafily anfwtr'd; fir as three to two, fois tht 
Nmnhr of Vibrations that tte Fly makn, in tm Hemfh U th^Xbmdm 
which the 'Bee makes tn the fame Time, viz. t^^OOtt.. 

tf 2. I oqce efTay'd (bat 'Mteia ^^} 

To win theorize ptopo»*d> 
Howe'er I'll venture, once again* ... 

'CaiiTe merrily difpos'd. 
The Mark whereat I now do aim* 

The-gromifcd Reward, ^ 

Eggs jne to play a forced Game, 

Anddraw my only Card >; > ^ 

Afionifhing it fure muft be 
^ A&Paradoxe'ei.was# 
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Aodthro' Surprize you fcarce can fee 

How itfliould come to pafi; 
Thatf, the only Of&pring, then, 

Was many'd to my Mochex* 
And yet Ihe never marry*d Mail, 

Nor ever took another. 
Kay, ftill aftrangierThing youll fiad, 

That when I wedde<;i was, 
I then was of the Female kind^ 

My Mother was the Mas; 
tet the moft fruitful Wife ne'er had 

So many Sons as 1y ^ 

'Tishaxdi methlnks» to be concdv'd f 

Tho*fpokewithotttaLye. 
But know, theC^eam o'th' Jeft is hcE^ 

No Body was my Father s 
Then wonder, yet, hoWtmiy agpeir 

■ That ever I had Mothft. 
Hpyi/ co)ild itever happen £^ 

111 have you all to gucfi^ 
And yet, pethapSi you can*t find who 

My Loving Husband was. 
Here, Ladies, youmayruminaic. 

And iHll remaih in Dou)>t, 
WhicH, ^you can't invcfiigatet ' - 

ril dare to make aU oat ^ 

Anfwer. Tomr ParMbx9mfime4ifmfrizt 

And much deiight the Tdr% 
I think yon merit weU the Prisoet 

For *ds beyond Con^arfy 
jtfttfttflfd Ifmnd omt at laft 

Tom meardng mmfi be Eve, 
1B«r;« tiAen emt rf Adams Jfkjh 

Did Female Shape rea^vet 
*The onfy Of-j^ring then /he ^at ^ 

Jind' AdMm not her Mother ' ' 



i 
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" JShe Wfmm wot* sttd he the Mas^ i 

Tet mas he not her Fathert « 

jf fndtfiU Wife /he mat, *th plaim 

Urtto her Hmsbani- A(lam> 
Her Eldeft Son we read was Caia 

God hwin^ very had emt '• . ' \ 

"Thmr Paradox thus Tve expUttn*d 

Jtnd think *tls da hard met 
XbeDrmih Ihefet J havenhtMi 

If mtt I 'h^ yoMT Fardotu 

i 
•» ^3. Walking, the odier Day, to ta|:e the Air* 

(Br^htflidne the Sao, the Weaihct very £lu) 

rAtDiftance I a di&M^ Cloud did ipy»r 
Which (aamet^aglit)againftthf^inddidfly. 
W hile I upon my Watch did look, to (ee 
" How Time did pais aWay, lo, inftantly 

A dreadful FlaOi of Lighfrnng picrc'd die dkid, 
I Juftfi)urteeSsecQllis, after which, aloud - 
! The Xhunder rpa]:*d, now I informed would be, ' 

' How many Feet the Cloud did burft^m me. 



AntWer. Whert-Heat, and Mftmcy are in one iO)^oyn% 
jinifahSi Momtains chaed hefwe the Wind, 
When two contraries were together Pent^ 
Thein inhred Jarrsy fioilffiiew'd their iSfiontent. 
Then mighty JOYti to fcourge their Mmtir^y 
^Bmnbards their Fort with his Artillery i 
For when hy Force tif tnAodUd Clond is rent, • 

^ Peal of Tiumderlhakes the Firmament. 
See here the Di fiance when that Rnftme hrake 
When angry ]ovt, thus to his Creatwres fiake, 
HuA, ccafc this Rage. Theyfirmt are calm and JHU, 
They allob^, and wdtm^on his WilL 

hccor^ng t9 SiV.Ifaac Newton, Sound flies 9^8 Feet in 
£ Seconi'y wherefm 96% X I4=r*3r5i Ret, or Miies 74 
6Fttrl(niS, i4o Bs/t^^ 

Perhaps 
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Techa^ it may not ht nnwelcom to (he Header to iiellver (bmc \ 
Obfq^adons concerning JbaxM^' iLoAiha'^ttgrtJfimdi it, 

Sound Ss pioduc'd by the little Vjjbraitoiiii* which chePaits of tke : 
ibnMDttS Body occafions in the Air i and.thc Stt^tgrh oi Weahnefii in 
Proportion to the Quantity of the Air ftrHC^, alid the Screng^ of tfaiC 

Mr. Wi/aam Dtrbam, F. K. S. ohferves tiMKe»tsi conOteabft Difler- ^ ' 

£nce in the Accounts given by good Authors about thcVeiodgr of the "^-^ 

MotionofiSMKwiina&(om/ofTime> asfolloweth. i 

Sir i/Afciyr«n^on'sfirilEditie|i of Mathematical Principles, gives i 

9^8 Feet in a Second of Time. ' 

Hisiecond Edition cocte^ied -^?— 7-*- -^^ — — — — tv^z j 

FroNds Roherts ———•—*— ri ' ■ 1300 *' 

Mr. *Bailie ■ >■ ■ ■ ■ ■■ — — — — —___«, 1200 * .' 

Dit Walker — ."—» , , > ^ > — . ^ ■ „.->. — >*^ .. . ■■ ■■ , "iijj ', 
Mr. FiLin^^i AfttodomciKoyal 



f 



£dm, Hattey • ' k ■■ ' ■ . ■ ■ ■ " " ■ ■ ' — — — - v* jr f ^^ 

|dr. Pfrhain^ F. JL, S. : *<- ■ ■ ■■ ' ■ — — ^ i- ^ 

i^orW/itf Academy « ■■ * . ■ * • -^1~. i f • 

iLo^al Academy at Pi»r/j --^ . ^ ■' ■■■■ " - S ' ^ 

TKisDiveiAty pioceedsi probably^ from notufing goodFendo- 
lum6) but Stfm^s 2nd Plmnmets. id. Frem di&egaiding the Winds. * 
id, Diftaoce betwi^ JNpidand Qk/ervstUmtaofhoKf, AndtheDifet- 
ence betwixt the three l^ft being Co fmalli mi^t aiife from ufing 
fendulums equally gopdi and Experiments eqiiany large. ' ^ 

'The fame wojcthyAathor, byiBanifbldExpcrnneiits, and repeated 
Obiervations, £mnd noDifaenceJiJKhcdicrJncUimi wsiir'4 
01 againit him, in die Velocity of the S&mtdf nor in any different Ele- 
vation CnoiiLih different Qiianttor, or Strength of Powder (though it 
did in Strength of Noife) neitlieftawfXtDavot Night, Clearor Qo*^~ 
dy> Winter or SummeX} RainorSnow; Aallcindsof iToffiMErcamctii 
the (ame Time to his Ear, froonthc €unc Diftanoe* whetkerteii& oc 
firong, languid or weajc ,^ 

Sy very.accurateOb(crvations« hefeund tne Motion ofSotmd to he 
equable in all Refpe^j thatk, anFnr/ry^Mitein s.haif iSyctf^^Cf, z 
Miles in Id, 3 Miles ih Z7> ^a And he isiNmfirai'^ in the Belief, 
thatS'o«8i moves the neareft.Wafk «adm.VcUaiiye^aI-ikiAcchTi-« 
ties or Declivities, and that Difference of Climatea^u We^a:*mal«es 
no Difference in the Velocity, though thlclf,* cloudy or fiiowy Wea- 
ther did dull the Koi^ or Stamd. 

But I know not why WMi OMghi t&H lb atfed Jfwni, that Isi by 
coofpiring with ic&Motion« advance it to.i aoo» or f^aidit b^ itshi> 
ing contrary, that if may not move a^ve i| 2 o ift a S^econd pfTimc 
The VCc of all this may be to meafiiie fhcDtihiip^ of Thttndcr, 
IPorts, Batteries, or Shipaat Scai-^c '\ )y\-'',-- 

Any Spate or Diftanct^^ic^oCc^to ^ndihowlong^'^mi^yiU be^j- 
ibg that biftanoe^ fay. •'*- ^ ,V^ :! . , * 

Asix^x : istox: libit theDltocc iaF«rto^ci$e&e,y^SeiCdndyL 

-* **. '^ • - ,<■'', ''Atvi 
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Any Tiin« propo^d to find the Space or Diftance that a Sound wiU 
% in that Time, 6y, 
As 1 : is to 114^ : :ib isthegivepTimein iferrair to the 0xilaiice in 

FCCL 

From what has been (aid, we may conclude* that Sotmd moves 
XI4X Feet in one Sumd^ % Miles in 3 7 Secmdst 1 3 Miles in one mi- 
nute Fere> and near 780 Miles in an Hour. 

And if we nombet 10 Seamds between theFire q£ theCfUOon (ecu 
and the ^o«s#heslf d, it is manifeft th^ ^p Gun is 1 142 o Feet diftjsmt* 
or fomewhatmore than two Miles. 

As likcwife, if 5 Seconds oais betwixt one feeing the Flalh of 
Xightning, and hearing the Iviunder, we may reckon the Thunder- 
Cloud is about S7io Feet, or a Jin|o ^boveonfiMilc diftantfiom uk 

- ^4. Enflam'dinLoytt^'Wi^ptinSxtaKyy. 

Encircled in £/iz^'s Arms I iay > 

When envious Chance did our fyA waiting cau&» . ' 

AgainftbothNature^san^Al5b^ion'sI«siwsa' ' 
But our next Meeting, Wedidthenaffigo 

^eventy eight hundred Beats aodtfitdnty ni^ 

OfaiucePendulttm> whole Length Ific * ' ■ ^ ; . 
Twenty five Inches three Eighth's tx^ to be. 

Affift me quickly, ph yaulSodsof Art, ' 

Ton who have felt the Sting of ^irpf<fsOart» -' ' *' 
Tou who to Tendcrncls and Pi^ move, : • ' ^ * i - ^ • ' ^ . \ 

And know the Pangs of difeppointedLof oi ' - S- ■■" [-^ 

For if, too ibon or late, I cl\ance to go, * " ". • - ' ^. .* * '.t- 

Dc^air and Ruin certainly enfffc: * . \ . • i 1, .: v* 

TcUmethc Hours and Minutes,"! Uo^ore; -. ■ ■' Z 

Ox I iHill never fee my dear ESsUmote, - ' v -^ '. - . - 

Myfwing Fancy d!d me entertain 
.WUhThoMghts cf Love, which did the ^]:mik^y!l(^ . .• , / . ^ 
jind great BeUght attended me the while* . •..••.•. 
StrahiM!yIfirstek4ntaaver4^tPlai?i 

Tomed*tat9^andeafenytro9Aled 'Brain i . . . 

Threlj^ifiyiGrffpe, mojfrithof^^de,\ 
Whfii^wdiit0i^'Bk(ls hafmowimtMnJiik made: 



' 1 



:^ 



50 New'^JKJDOXESfoh'd. 

' JiUThingi r^rfi^A m tkis mtfi hvefy Grteth 
Natmre, infmU Perfiffimi hers mu pen, . 
Ifls^d mjfilfmidtT sffruuUng Tr**, , 
Mi thought it mas a channt^g Comfy. 
Vnder this pUMftmt Shade thzAfweet^ ' 
.And her dear Lever, Md tpgetbermett ^ 
Where hiofil^endrcledmher Arms, 
In Leve-Tranfiortt, amidfi s thoufand Charm i ' 
2m/ erndbus Choftee ^dfifaratt thrfe Friends^ 
Who hcfe tiext Mlteth^ miU make them omettA. 
Ah! CrmetFatt, n erefi feer Levers fi, 
Methhdrs I fed the Pain they mfderg; 
Camt'd by that Traytvr^s yd^enUt in eaA 'Bruf 
With Sighs and Tears whith cannet he exfrefi, 
^RmtkfiaDifafpehetmenthefiienldfnd 
Mn their next Meeting, which they hoth ajj^d, 
Te eafi ids Pain it deth my Pity mene% 
Whoknovf the Pangs ofdifiipppinted Love. 
JbiUsMzi's Amulet htm he hiefi. 
And in her fretty panting !Befem r^ i 
The Time is Jhft, tehich if they chance h ndfi^ 
It pnts an End to all Ids Earthly 'BSfs $ 
Like adear Lover lave my Mrridin/pires^ 
And hh hard Cafe if Tendemrfs reepdres f 
Hew long it is/re he Elitt met. 
In tins moftpleafant Shade, Tfindcmplete 
ToheoneHomry with Minntet firtyfimr 
^nd Seeondt/ify fict nerl^s nor more. 



# 5* Mjr Grandfirc and my Gieat Giandfiic^ 
rmfiire, cooccWedwere 
Soth in one Inftanti at one Time 

Firft breathed in the Air. 
MfT Grahdfire did no fooner breatha 
'. My Father did the fiune* 
•llltat Grandii^e my Father h^e^ 
^. ^ >cfi>rc my Far het^ a mc 
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Into this World, where he did meet 

With Troubles, not a. few, 
My Family it did decreale, 

I did the fame renew. 
My, Grandmother and Sifter top, 

Concciv'd me, both as one; ' 
My Aunt and Sifter, in like CaCc, 

Brought forth another Son. 
Tho' Grandmother and Mother to9i 

Did bear me as a Son, 
My Grandmother transformed waf> 

^ Before my Life begun; 
Tnough thus transformed, (uffezed Deaths ^^ 

,3^o/2;p/hw doth relate. 
Hundreds of Years after my Birdi» 

He dat faw it in that Eftaie. 

Anfwer. Tom Paradtt Itimp tmmitfni* 

Jlndth9i^h*t:s difficult, ttaead - . .\ ' 

Solntionto dfjc9v<t, 
*iriV Moab, wibe «4f 4ft« 0f Lot, 

TottrParsdtxmmftanfweri 
Which of his Ddt^kttr was kigot, 
> Ifthisw9h'tdb,Tcan%Siri 
IX)t, Granifirt and Great-GrantyiremM 

T§Mx>abai$dtokis7irotheri 
from heme, I think it €omesttpafi, 

*Tts tfueyaumton none othtr, i 
^•Wmdertheyconcdvtiwff^e, 

{His Sire and Grandpre too) , 
HothiHonehiflant, breath* dtth* Ah 

Together,, as ymfhev^ ' ' 

Great GrandfireHuzn did Begets ' - 

WsFathfri tot, xfe ready 

£4ki^^^.t)^*i<B^ wasdcadf i 
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Thns in this Worldt poor Lad, Md meet 

With TrotAles matdfild, 
SodotCL. bang burnt i he didretresty 

And dwelt in a firong Hold: 
L/ud in the Cave, being drunk vhhWtney .' ' • 

'Begot M.oab and his 'Brother* 
Of*s Datfghter, who as yon define^ 

Was Sijier and Grandmother. ■' , 

Thus Grarsdmother and Mother toot , ; . /• ' 1 

Did bear Ho9^ as a Son, " , J 

iSsGrandmother,ljQ^s Wife, teas dtadt - ] 

E'erVlQ^Ws Life begun; . 
She was transformed into Sa^9 * 

The Scriptures plainly fay. 
Looking Ui Sodom was her Fanlh ^ \ 

She God £d difobey i .. .. . \ 

'jfhis "Pillar fixed on the Earth, 

Jokphivs doth relate, * i 

Hundreds of Tears after Mosib's 'Birth 

He faw't in the fame State, ^ 

tf5. C;;r(/?Mw; the Week's firft Day for Aj»ftfr*^lk*<i 
The Jews the feventh (as they did of ok^ 
The Tnrlts the fixth (as I have oft been tolt^ 
Now, Good Sir, pray tell tojne, 
How it is poflible this Thing can te» 
That ever a Chrifiian, Jew and Turk, thefc Aree, 
Being altogether, in one Place may* 
In and upon one and the Iclf iamefcD«y> 

Have each his own true Sabbath, tcU I ft9f, * .^ , 

- ■ •. • \' j^ ^ ■• 
Anfwcr. From the Plate ofthe]t^'s Abode let the other. two fetjmt^ • 
The Chriftian Eaft, the Turk Weft, and fail the Globe ^o^^ 
Then with the JeW they wiU agree when theyagdindo meelf^^^^,^ 
AndaU upon theS^XUXdzy wUttheir true Sabbaths ,^f^:^:-.^^ ^ 

57. WalkingoneEveriingoxj.the Sandy Shore, ' • - -^ ^ r^- 
iVhtre SheU'TiOi breed, and Seas for ever roar, ^^ 



New^jiBLJDOXM Sfih'd, jS 

I iaw a Ship dance on the rolling Tide^ 
With curling* Smoke advancing from her Side^ 
Which ^ fome Moments my dull Senie employs* 
Before I heard the thundring Cannon's NoiiCi 
Then from my Fob Time's Regiflet I drew> 
And from her Sides a ieoond Lightning flew^ 
Full fourteen Seconds of fwift Time ezpir'dt 
Before the Sound my lift'ning Ears' admir'd. 
Ye learned Heads, that Sound's FrogreifionknoW^. 
My Diftance fiom the floating VefTel fhow. 

Anher^ The Diftance of jthe Ship from- JfOU was j 
E7Tg/t/J? Miles, 148 Feet, or 1 Miles Irifi), 2548 teet, al« 
lowingSound to move 1 141 Peet in a Second pf Time. 

Afcff, The Sound of a Bell, in the Receiver of an 
Air^^ump, when the Air is exhiufted, is hardly 
heard j nor a Gun on the Top office Ten&riff^\ but 
in an unexbtuftcd Receiver, a fmall Bell may be 
beard many Paces off, and the further, the more 
the Air is comprefled. Thefe prove that Srojnd de- 
pends on the Vibrations of the fonofous Body on 
the Air. 

' But left I tire any with Vcrfc, I now re- 
turn again to Profe. 

68. There au three remarkable ^JaceSy an 
Terraqueous Globe, to whofe Inhabitants all 
the Stars are vijibhy oti three certain Nights^ 
of the Tear. ^ 

Anfwtr. Under the Mqmtor 5 for at the firft Part 
of the Ni^ht you see one Hemifphere, or half of the 
Stars, which in twelve Hours Time entirely fets »• 
gainft Morning, when the other half appears that 
was entirely hid the Evening before: Thus there 
•re not on^^three remarkable Places, bat all Pla-, 
ces under dr.^jftear the Equator 5 the beft Time ,is 
when the Nr|firts are longeft, if. the Places be nor 
dircflkly. under the ^Equ^tor. * 
'- — - , . E>3 ' 69. Thefts 




69* Therein a ttrtain ^lanm theEdHh^ 
above whop Horizon Saturn is fifteen Tears , 
and there is another of a eonfiderahle Dijiamt 
from that^ which hath Jupiter ab(nie fiv4h 
Tears without Setting above their Hori^^ori. 

Anfwer. THIs I^lice fs under or near the P^ltir 
where SAtum contiHue^ wifficrut Setting near fifteeli^ . 
Years; as SAtnm en cred v^r/es about the Middle of 
HArcb, 1701, and })afretH tHro* the fix following 
Signs, tntt\v[%LlhtAz<^tb oi September, I715:. whicK 
amounts to near fifteen Years; during which Time 
it may be fuppofed, that %Aturn will be feen above 
the Hmco« of the North Pole: AMo the other Place 
(mention'd in the Paradox) of a confiderable Di- 
ftance, '\%ih^SonthPok. where J^/iter might have been 
feen from idarch 1707, till Mmh 1714. 

70. It may be demonfirated by 'the Glabe^ 
that the ^tin^ Mdon^ and fever al of the ^la^ 
netSj do not move exaiily fifteen Degrees 
hourly^ from the Meridiah cj feveralWlaces 
on the Continent of A M E R I C A, ^ ^//i 
come iatef to their Meridian than the precede 
iug Day. 

Anfwer, Either it may be fome floating Ifland ;, 
or this may arile from the diurnal Advance of the 
Sun, Moon and Planets in their particular Orbs^ 
which exceed the fifteen Degrees hourly, or the. 
three hundred and fixty Degrees of the Equinox by 
the faid diurnal Motion of the Planet^. 

32. There' 
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71. There isn certain Walt^ in the City of 
E)ubliti, who/e Situation is due Eaft and 
Weft ; yety 'tis certain j the Sun willjhine on 
the Noith Si(k thereof before Jix in the Even^^ 
ifjgj all the Snmmcty and on the South &'ti^ 
heforejix in the Mornings 

jirf»/wer, Th^ Wall here meant, whofe Situation 
is due Eaji ana H^efi^ the North Side is perpendicular," 
the Sun having Morth Declination all the summer, will 
ftiric oh ttfe Martb Side before fix fn the Evening j 
and the South Side. of that Wall hath a reclining 
Plain, whofe Reclination is greater than the Lati- 
tude of thfe Placev then may the^un fliihe on thiit 
PlaiQ befoi-e fix in the Morning all the Sdmmer. 

Or thuSy 

The Sun betfjg a great Body, and upon Motion, 
fome of it ^ill ©afs by the Wall before the Whdle, 
and confequently Fend fome of its Rays on the 
fUnh Side before it be ^xa^Iy fix o'Clock, which is 
pr^cifely when th6 San*s Center is in a right Line, 
With the W^ll, which is a confiderable Time after 
Part of it Aines on the ishnh Side, i. e. fo long as 
t\\t Nofth Semidiameter of the Sun is tranfiting that 
t Line of due Eafi and J^e/l^ 

7i. inhere art fever dl remarkable ^HuiSy 
^ ah9ve an huifdred Miles afundisr^ 'is>hi€h have\ 
■ «to AhtsBci J and their l^etiaeci ate as far (ff 

them as thir AtitipodcS .• There are alfo mo- 
^ Places J aba-oe five hundred Miles afknd^t^ . 
• IXihich have no Pcrifleci, and their AiitipodcS' 

dre^ as n^ar tktm as iheir AixtstQu -'^ . . ; 
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Anfwer- Thofe feveral Places an hundred Miles s- ' 
* Tunder, are all on the itquator, which therefore have 
no Antaci and their Pertc^i are diametrically oppofice, 
and are alfo, confequently Anipoitu The other two 
Places above five hundred Miles afunder, which 
have no FeriaeU are the two Po/es, who are both An- 
ueci and AmipodtS to each other. 

73. 'Tis certainly Matter of Faif^ that 
three certain Travellers ment a yoarmfy in 
wbichy tho their Heads travellafull twelve 
Tards more than their Feef^ yet they all re-^ 
turned alive^ with their Heads on* i 

Anfvfier. According to the Corollary of the laft 
Propofition of the third Book of WoiJMs Euclid, if 
tan one l})oulA travei wtr the whole Circumference of the Earthy j 
the Wxf gone over by hii Mtad would exceed that which was ; 
vi^ne \mrhy ^if f^eu h the Difference of Circumferenctr^ or- 
by the Circumference of 4 Cireiej wbofe StmidUmeter is the 
MM^sown^ture. . r 

Now fuppofe Dra\ey CAvendiJbf or Demfter.^fizch or 
them to be two Yards, then will the Diameter be 
four Yards, and the Circumference above twelve 
Yards ; whereas did they ride or go on the Top- 
Maft, there would be ftill a greater Difference in \ 
each of their Voyages round the Globe. 

74. Thwgb it he generally affimid^ that 
the Arch If a great Circle^ betwixt two ^la- 
cesy is their portefi Difiance ; yet there are 
two Places fo fhua^edy as their Difiance is 
eonjiderably Jherter than the Jlrch y a great 
Qrcle ; yea^ and there be feveral ^lojcesy he-- 
twi^ which 'tis their longefi Djfiancek 

An[wef 
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Amfmr. Ac the Bottom of the Ocean, ibme deep 
Cave, Valley, Mine, or fome Places in the Earth, 
ConfiderablK belaH'* the Surface thereof; and for the 
latter Part, it muft intend the Antip$dei, which is 
the longed or greateft Difiance pof&ble. 

75« There are certain Places in North 
Latimdej whofe kt/gejt j4rtiflcial Day^ is 
conjid^tdhly hfrger^ by fome Hours ^ thaH the 
hngejt Aftificial Day with, them in the fame 
JQtgree of South Latitudey 

■ 

Anfwer. Che Noti$ P^e^. or near it, beCaure th* 
Sun fpends above eight Days more fn the Artificial 
Day,, tfndef the N»rtb Pole^ betwixt Ariei and Ubra, 
ttian in the Artificial Day under the $ou$h Pole, bt- 
t^itt iibya and Ark^. 

' f6. Jfiy tlxio Elates J of a confderalle T)i^ 

fiance from each other^ whofe Bearing is trt^ 

hf kmmni^ and is not on one of the Cardinal 

(Points \ yet' if a Ship keep continually on 

the fame Pointy on which the ^ort bears 

offy tho they duly reBrfy the Compals, and 

regard bofh Currents atid W^indsy it may be 

plainly de'monftrated by the Globe, that in-^ 

fiiad of hitting itj jhe will he further and 

farther offy and mver will hit it on that 

<^oint 

Anfmff. Such is the Difference between the An 
gle of Pofitton and the Rumb by theCompafs, that 
if the i&hip fteen by theCompifs^ oil the fame Point 
: that 
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that the Port bears oC by the Circle of PofitioQ» 
tc will never hit. 

77. There is a certain ^lace in Great- 
Britain, wherey when the Tide is ifiy one 
may fee the Sheep feeding on a certain veigh^ 
touring I/land y yet when the Tide is eut^ and 
the Water at hwefi^ not me can hefeeny tbo 
they he feeding there at the fame hffant^ 

AHfwer. The Place may be the Whirf of Grea^ 
wicb, and the Idand of Dogf over againft it, and the 
Apj)ea ranee caufed by the Rcfrailion of Sight Ivhea 
the Water is high. »e FatAkxiZ. • 

78. That no Colours are real hj4t what we 
call Redy TelloWy Green or Blacy &c. only 
appear fo to uSy according as Bodies various^ 
ly receive their Light ; an4 that there are no 
Colours in the dark* 

Anfwer. Nothing i< fo manifeft to the Senfe as 
Colour, nothing fo obfcure to the Underftanding; 
which doubts whether it ha<; a real Exigence, or 
whether !<■ only appears fuch to us, according as 
Bodies varioufly receive the Lipht; for we judge of 
them otherwife in the Twilight in the Son, and in 
the Shadow, otherwife 'beholding them flopingly, 
direftly, or thro' a coloured Glafs. Are anv Co- 
lours fairer than thofe of the Rainbow, and yet they 
are no more real than thofe of the Clouds: The 
Whitenefs we behold in the milky Way, arifeth 
only from the Light of manv fmall Stars. Pic- 
tures are apprehended well or ill drawn according 
to their Situation : Nay. the vifible Species are no*, 
thing olfe but Q^talitios ftreaming from every ter- 
minated 
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mintced Bod/, \i^liich alter the Medium, filling the 
fande with their Images, which they diffufe even in- 
to the Organ. NoW Colours are the fame, being 
Qualities twhich aflually change and alter their dia- 
phani>tt|,and illuminated Bodv: or the Subftance of 
JLig Kt it felf, diftrently reflefted from thofe ob- 
jeSed Bodies, as in the Cafe of Prifni^, 0*0. ^nd 
to explain this Paradox more fully, extend 9, Yard 
of Scarlet ^Cloth, in an uniform Light, then fold 
it, tnd View one half In the5un fliine, the other 
■haif in the reflected Light, and fold it in and 
out, like the Paper Lanthorns of a Kite, all which 
diligently obferve, as you move it thro'the. vari- 
ous Degrees of Light and Shade, and you will admire 
the ,v aft Variety of Colours apparent thereon^, none 
of which are more real and inherent one than the 

^ other, only a Difpofition to refleft the Varieties of 

' Reds, as lively C^irnation, Sanguine, Murry (or fa- 
ble Black in the dark Shade or Abfence of Light) 
ftnd this Difpofition arHes from the Clotli being 
ttng-d in a certain Liquor, wh6fe minute Particles 

-are, by reafon erf their Figure and Pofition, adapt* 
ed to refraft the incident Rays of Light after fiich 
Modifiaition, as to prefentRed; rather Green, Blue, 

: &c. which requires difFereftt Degrees of Refraogi- 
fcility. S» Newton's Optics 

y^.,Na Man Ci{n fet the fame Particle of 
'an ObjeS mith both Byes at once;, nay not 
with the fame Eye^ if the Level of its vijiv$ 
'.jfxis be changed* . 

Anfvm. This Paradox feifm$ confirmed both by 
Experience and Reafon, i. Becajife no Man can 
make the Vifion of both liis Eyes equally ^rftOt^ 
but beholding a Thing firft with one Eye, the other 
being cloiedy jBball conftantly difcorer it to be 

greater 
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treater in Dimenfions, in the Apprehenfion of one 
ye than of che other. So Gaf[tndm. Epiil. ^. Sed. 
J 7. teftiiies that the Charadlers of his Book appear'^ 
to his right Eye, by one £fch Part, greater in Di- 
menfions, tho' fomewhat moi« QbTcaiei than co his 
left, xihy Becaufe of all twin Pares of the Body, 
one is always more perfeA and vigorous than th^ 
other, which, if not the ^t& of Cufiom, may pro- , 
ceed from a more liberal Afflux of Spirita to one 
than the othn: or the organical Conflitutidn may 
vary a little, as if one Pupil be wider, theCliriflal- 
Ilne more Convex, 6^^- SUiCh Ijke Cautesneceffitate 
a refpe&iv^ Difparit; io the Aflion. 



\ 



S(J. T'h^fame Objeitjpeculatid by the fame 
Man^ at the fame Dijtaticej ^nd in the/am 
Degree of Light j doth always app^r greater 
to one Bye than the other ;^ and that all Men 
\fee difiinBly but with one Eye at ofjcej contra" , 
ry to that jixiom^ That the vifroe jixes of 
both Eyes concur and unite in the ObjuST. 

Anfwer. NotwithftandiA^ the R^]}iigfiaQfiy of this 
Paradox to common Opinion, yet its Verity ought 
to be aflerted ; for the Axes of the Ejes wejre fo or- 
4Mn>d by Kature, th^t when oBe is intended the 
Qtfa^r is relaxed, oor can they |be both employ '^Itf 
once, tho* J)o(;h at once may be relaxed, becaujTe of 
the Parallelifm of the Motion of the Eyes^ wKjfth is e- 
vident to Senfe : Nor is there mer6 Neceflity to v^< 
. both Eyes, than both Arms or LejLS at once: for 
Infianc<!i look -but at the Top of you^bwn Nofe, 
and you will be foon convinc'4 that you cannot 
difcern it with both Eyes 9bt once, but the right 
$de with the right Eye, and the left Side with the 
left Eye i for wh^n th^ A^ of thj: right Bye is ,pofi- 

verted 
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verted to the right Side of the Nofe, the Axn of 
the left muft be convened towards the left Ear. 

• For a further lilaftratiQn, in the Chamlier fet up a 
Statf, retreat a few Feet, ^d fit your Head agatnft 

^ the WalU then fee what Pane of Glafs^ or Part . 
thereof the Staff hides from .the righ^Eye, when 
the kfc is ihut^ alfo, without moving the Head,^ *^ 
fliiat the rifiht Eye and open the left, and fee what 
Part of the Pane is then hid, which will be very 
diflerent from the former, ^nd, their Diftanee afun* 
der is called the Parallaf of Sight; then open both 
Eyes, and view if the Axe% of both did meet and 
uaite in thrStaff, as is generally fuppo fed, then, 
of Neceffity, would you obferve the Staff to edipfe 
^ either both Parts of ^ the Window together, or 
the Middle of the TardUax^ but you fliall'^obrerve 
ittKx do neither, but only one of the Parts, and 
thilt on whiq| you (hall fix g^ie of your Eyes more 
intently tlMil'?the oth|r: Herice we may, with Gaf- 
fendkS, afliire the G)ii}«rrs that they fliall ftoot as 
right witfe both ft^es open as only with one: Thus 

f in confused and I'mper/ea Vifion ; tho' it may be 

r truly faid, a Man doth fe«^with both Eyes at once, 
but not difliB^'ilpd perfefi, there being feyeral 

f Degrees ef Vifion. - 

' 8i. That^he MiiUr cfa Bodyy when ra^ 
refydy dothpofjefs.no'^iore of true ^tace than 
the Matter (f "the fame Body condenfed. • 

Aaiwtf. When a Fleece of Wool is diftfcnded,, we 
fiy^tis made more rare, and when cortipreft more 
denfe ^ now Ae Rarefaftjon confifts in this, that . 
the Hairs fornifrly united are difunited, and the 
Spaces. betwixt them, become larger, in which no 
Particle of Wool* is contaih'd, and Deniity is quite 
. the contrary $ now tho* a Fleece of Wool expand- 
ed includes a greater Capapity therein than when 

. P com' 



• 4 



I 



m 



4 



6j New ^JKADOXESfih)d. 

compreft, yet the fingle Hairi thereof take no:gre^- 
er Space in eidier-Capacity $ for noHaircan'poflers 
more Space thm its proper B^lk requires, but the 
empty airy Spaces intercede!, are enkrged in*^ 
, Rarefaftion and diminimed in the ComjuMBoo: 

Sence 'tis true, that the llatter of a^ody imfy'd, 
^9. thtf fundry indefinite Particles poftTs no-more 
of true or proj>er Place than the Matter of the faoie 
Body condenfed, though the Surface of the fame 
Body may pofleft raore Place, wheii rarefied than 
when condenfed, becaufe'then, it not only takes in 
the Particles of Space occupied by the I^rtides of . 
Matter rarefied>. hut alfo aU the enlarged Vacuities 
interfperfiul. 

%%. jl certain TraDelleTj if unquejii(m0ble 

Ifftegfity r^latesy l^ in the E^ Indiej^ 

fdw San^ Moon and^ars aU at onccy ht )fodn^ 

Day : Tea^ and in. the Reign. ^ Tiberius, 

^ th^ Sm inasfeen tofet at ifootty when it was 

. 'Full'^on J and tm tB^re was Darkne/s a^ 

hove i^e Earthy yet was there Light t^fder /f, 

nay^ that very Datknefs became a Lights and 

in a. fern Days two nal 3km y mtmoik ont€^ 

atcfe in mi Dayy within a few Hours 4f each 

other. . - 

^jEwi*. This conlM^ of fereral Parts, as to die 
£tft, fadier SSkthity in his Defcriptipn of the Sub- 
teivaneoas World, Ii& a. XfUs us, th4 by ^e Help 
of aTclefcope we nay perceive the Sun, a Body of 
Fire B^qual in its Surface, coiwpos'd of feveral 
Parts of a diSisfent Ka^ute; fomeAud, fome foiid^ 
*Bni that his Disk is a Sea of Fire, wherein one 
' niay pemive an e6erq|l Agimion o^ the Waves of 

- , * Flaqw, 



«^ «» 



•W. M. 



'JC 



Nfva WJ RADOXES foh^d, <3 

Ftam<V:that in^'fome Pates of ft thtrc trifes a dfal 
of Smoke: Mbw 'tis Ytry probable, that a vafl: 
Qp^atiry of Smoke might inf^rcept and hinJer^fco 
Brightnefsc^ the Sun» as in 1T47> from the 4th 
to the iSVli of A^%t, the Suo appeared re'ddifti, and 
not'io bright As the Moon in her total Eclipfe^ Co 
that then- ttler« were many St^rs vifible at Noorw 
Day, whicn bdn^ as ttfight as at other Times, 
plainly ftoV, the ffx'd Stars receive not their Light 
from the Sun, bat are Itther fo marty Suns them- 
felves, at an indefinite Diftance? 

As to the Ifttfier^art of the Fgradax^ becanfe the 
Reign pf TiberiMHs mentioned, probably that pre- 
ternatural Darkn^ tvhich h»ppcn*d at our Savi- 
mir^s Crucifixion^ which was ^n Full-Moon, /is 

• meanf. and fhe Darknels began u Nooa« or ^th 
^rmifb Hour, and continued to the ^th,. which mi- 
raculous Darknefs alio, proved a light to Dyomjhis 
rhe Ar^agite. of whom it is reported, that behoiil- 
ing it, ne faid, ^Either the Wwld hit am End, vr the Op<l 
0f Nature fuffir\i and in a few Days, i. e. on the third 
Day early in the Morning, before S<^n-rife^ urofe 

' the very Sim $f JUgh$€eufmfsj who wis, 'and is. The 
true Light thm enl^htem ruery Min nmh^ hm tht fWkftt \ 
according to J^ i. $. 

83. There are fever uJ Places on the Conti-^ 
ncnt (/.EUROPE, whtre^ at/bme c^rPam 
Seafons of the Tear^ if a Feather avd Gkbe 
of Lead were let fall exaSfly together y the 
Feather will reach the Bottom as fom as the 
Lead\ which ^laces^ then^ are offuch deteji* 
able ^alityj that if a Sparrow, never fo live^ 
fyy Jbould chance to fly over it^ would immedi'* 
oHly fall down in a Swoon y which upon breath^ 
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ingMj in the Turn (f- an Hah dy wfirewve 
0fiibeasbriskatever* 

Aaftm. In any Place where. thelAir-Pitmp is, 
ynd ac any Seafon when the Receiver h exJb»uSed 
of the Air within, fucb ftrange EflfeAs will happen : 
^' and by hrtxthan i^m, hk tif Tiim pf mm hSm^ ts intend- 
ed the Re-admi(fion of ^e Air, whereby the Spar- 
row will rcviyc again. ^* 

' 84. Onf%eContincDtefJ^SIAy then is 
gt certain Country ^ fame cfmb^ Inbdbitanis^ 
^haugb tbejf Uv^ot many Jlouriy yet they brud 
and bear without Food or Gare^ \ind their Ge- 
^eratioffs' have continued n^any ^gesy where 
aljb the very Difart affords them vegetable 
Springs of Water. * 

AMJmt. NfiMiTfiir tells u6 of a Tree called the 
"B^ut^ which twifting about other Trees, with its 
End hanging downwards, and that Travellers cut 
the Nib ^ff it, and prefently a Spout of Water 
runs out from i%as clear asChryftal, enough and 
to (pare for fix or eight Men. 1 ixini^ (faith he) 
%% mj SasijfaSiiny cf it, and fewd it c»9i ami fweet, and 
would drin\ it as tft as 1 fottfd h in my lVp\ it it a fuke 
and natural Water- Tis the c^mmim KeMbfthe HerdfmA 
CM t/ie Mountihi, vben they an thirfty they lay bold 01 tbi 
Bejuco and ditnd( their RU. Colleft. of Voyag. Vol.\ i. 
pag. 3f 5. this then is* a delejlable vegetable Spring 
of Water. Alfo, if an Infcft may be term'd an 
Inhabitant, ^awmetdam mentions the Tthemerm^ 
which is both an unufual and fpecial fnfrance of 
the Brevity of Life^ and a wonderful Inftance .of 
the fpecial Qire and Providence of G^OP in the 
Confervation of the Species of that 'Animal; For, 






tft, As an Animal, whofe Life is determined in &• 
bout five or (is (tturs, it needs no Food. id. As to 
. its Generation, in t^ofe five Hours of its Life it per- 
forms that and other necefTary Offices of Life ; for 
in the ginning of iu Life it ibedsjts Coat, and 
that being done, and'the poor little Animal there- 
by rendred^ light- and agil, it fpends the reft of 
its {bort Time in frisking over the Waters, and, 
at the famd'TifBe/tfae Female droppeth.her Eggs oa 
the Waters^, and the Male^his Sperin on them, to 
impregnate them 5 thefe Eggs are fpjead about by 
the Waters, and defcend to- the Bottom by their 
- owix Gravity, and are hatch'd, hy the Warmth of 
the Sun, into little Worms, which mal^ethemielves 
Cafes of the Clay and feed on the fame, without 
any Need of Parental Care. 

85. 'Tis 6ts detnonjfrahle as wonderful^ ^hat 
\ Mathematicians may draiv Lifies both [firait 
\ and drculary wbi^Jb palt always approach 
I nearer and nearer to a given Une^ even unto 
[ Infinity ; hnt either 'will never be joynd to ity 

^^ if Joynd will never unite or meety fave iu 
' ove Jingle ^Pointy andtho^ the Angles formed 
' at the faid^oint may.be diminipedby Arches^ 
fyet cannot fo much as- he bi£'eSled by any right 
\ Line what ever \ and f aid Angles are both 

greater y equal and hfs than a right Angle. 

■^nfmr. The Corollarits of the te?th Propofirion 
of third BoDk of ^hiftons Euclid, aforeifaid will 
illu^rate this Paradox; to which I refer,' when Fhave 
toW my Reader that this Fanukk means, not only 
i the Angle of Gontaft, but the Approach of the 
f Afymptotes to an Hyperbola, both infinitely pro^ 
duced unto a Diftaacf ; leis than any siVeaone) yet . 

F 5 nevcr^ 
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never concurring with ic : By this Propo6tion» is 
plainly intcrr'd the infioice DiviAbilicy of Micter> 
lines and Points* 

86. There is a certaitkl/Jand in the Coo- 
tincnt ^EUROPE, fome of whofe Inba'- 
bit ants are of fuch e^^qutfitt Sight ^ that even 
with ove of their Eyesy they can aftuailybebidii 
ten Moons J real and fruej all at ovce^ above 
tbeit Horiion, yea^ a^^ ten Times theNumbcr 
cf Stars beheld by others with both their Eyes 
at the fame Infiant : Tea^ fach wonderful ^ro^ 
perties have thefe^ Jtngle^ghtedfeWj that in 
Things fmall and near^ whiojo efcape the Sight 
wf their Neighbours y they behold new fVbrlds 
of Wonder y fee all the difiinB ^arfs andVunc-^ 
tions ofthofe minute Jnimals : Nayy like Cats^ 
they can fee in the Darky and in an Injtanty 
and in the Dark alfoy draWy to the Lifcy and 
paint in lively ColourSy far beyond Michael 
Angcio, or any othery in the befl Light and 
longeji Time. Lajilyy fuch dextrous Hands 
have theyy that in the Turn of an Hand they 
can command the Suny Moon and (PlanetJ te 
rife andfet and perform their diurnal Revolw-^ 
tions and their annual ones in a few MimteSy 
and prediB their mutual Eclipfesfir manf 
Tears to come. 

Anf»€r- Any Ifland,' any where, provided there 
be Mathematicians furnilh d with exquifite Tele. 
icopes, which will (how the five Satellites or Moons 
of Saturn, the four Moons of ^upiter^ and our Moon, 

^ • J,. ' all 
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til which are ten' in Number, fpc& will Tee through 
them ten Scars for one beiield by our Eyes not af- 
fifled with the like^ nay, in the milky Way, where 
we can't behold one, they will fee an innumerable 
Company fo clofe and thick fee, that their united 
faint Light caufe that Whitenefs which gives it the . 
Denomiuation afio^efaid. The li^iddU Part of the F4- 
ra(kx refpe&s the Wonders of the Microfcope, and 
the next intends the admirable and inftantaneous 
Painting to the Life, performed by the Ohfcura Of- 
merA (or dark Room) of the Philofophers; and the 
Loft means the noble and tifeful Invention of the 
Orrery, which (hows, by one Turn of the Hlind, the 
vifible Revolution of the Eanhy Mom, Vttm and^Aftr- 
cufx,* their Mutual AfpeAs, Eclipfes, <^c. for any 
Time paft, prcfent'or to come. 

TbePemdicaiKivohititn cftbe HSoons •/ Saturn ^Jupiter 

D. H. M- S. D. H. M. S. 

^. I 2l i8 3i«^ r I i8 i9 00 

next V 1 17 41 27/ next j 3 13 14 oo( 
Saturn. < 4 13 47 i6> ^upitirj 7 3 43 ooj 
Jlj 21 41 Il\ C.^6 16 31 00. 

^79 7 n 57 

87. There is a certain I/Jand in E U- 
R O P E, for whicby in four or jive certain 
A&tJtbs of the TeoTy if the ableji Jfironomers 
the World bas^ weuld calculate the Moon's 
B^ifoigj they wotild not ofily differ in Minutes 
and Seconds y but whole Hours ^ and from 
which if they take a "Journey in one 4^ arty 
their Shadows will difappeari in another they 
will circuit all ^arts of the Compafi. 

JtuSfNf 
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' Anf»er» This may refpeft the Variety of Rifings 
of the Planets and Stars, as to one the Cofmical, the 
other the Acronical, the third the Heliacal, the 
fourth the true or apparent Diurnal Rifing-of the 
Moonriach Aftronohier, tho* exadly true, refpeft- 
ing thaf particular' Rffing, willdiflFer from the reff, 
not only in Minutes and Seconds^ ''hut Hours ^nd 
Days : The latter Part of the Paradox refpefts the 
Diverfity Qf Shadows; under the Poles or Polar 
' Circles the Shadows move all round about, under 
the T^opki no Shadow at all when the Sun is in the 
Zenith \ but in the North Temperate, our Noon Sha- 
dow is always Sertby and in the South Temperate, 
alwafs South. 

88. To fever al^ arts oftbisGlohCy^there 
he certain Planets j which are fa far from 
comif% to an Oppojition^ that they form netther 
Tpne, Square nor Scxtilc J^eSl with the 
Su^ ; and there he othtr ^taces^ wherey if 
you hring a Mariners Compafs, thongh fieoer 
fo ui^U iQuebed and reBified^ the Needle is of 
no Servicey hecaufe it witl turn indifferently y 
to a$iy ^oint of the Compafs, tbo neither 
Iron nor Loadfione he near. 

Jjofaet' Vtms and Mercury, whofe Orbits are con- 
tain^ within the Orbits of the Earth, ^ever form 
fo much as a Sextile Afpeft whh the Sun: And in or 
near the two P>^5 of the Earth, the bcft Needle 
tuifti indifFei:ently to any Point of tlie Comfafu 

89* There he fever al Planets or wandring 
Stars, which at- certain TimeSy appear and 
d'ffapp^ary whofe Light decreafes as they come 

towards 
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towards the Earthy andincreafes as fhey go 
from the Earth ; yea^ pRratifparetit are theyy - 
that thejmallefi Stars Hkng he feen through 
' them : Tea^ and there he otkffsjb opake^ tha%, *' 
• in ConjunSiian with theSan^ they appear as 
Jpots in his Face^ and the further they ^ 
i from us the higger they appear^ 

f Ai^mr. The firft P^rwreH^^^^ Comets which 

wander through all the Orbits' of the fixed Stats, • 
I* and dodecreafe in Light»as they come towards the 

Earth, and increafe as they go fVomit; through 
' whofe Hfils the ifaced Stari of the ^th MMpitude 
> may ^ reen"! The other opake Plaftets, which ap« 

pear as •Spots now and then iq the Sun's Face, are 
\ Fenutf Minwj, and the JUimi which appears bif^ger in 
\ the Horixon wheri further from trs, ^ tbftQ .m the 
i Meridiui when ihe is above three thoufapd Miks 

nearer us, as in Fatadex if. The Cau(e of which Pbsme^ 

mentm fome attribute to the Refradion, others to the 
. Pi&um in the Bottom of the Eye, others to the Jodg- 

ment in great DilHnces^ fnysGravefand, Fpi, x. N* 731. 

*^ If we Took at kni>wn :0^je£b' we judge from the 
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f* apparent Magnitvd^ artd Colour which depends iip« 
^^ on theBtgnefs of the'PiAure in the Bottom of the 
** £y^, and this on the Angle nnderwhich the Objeft 
'' is feen. " 

I Now 'tis well known to Aftronomers, the Pic- 
ture of the Sun in the Bottom of the Eye, is the 
I ftme in both Cafes, and that of the Moon is lefs 
^ when it appears near the Horizon, becaufe (he is 
' liirther off by a Semidiameter of the Eartht ^hkh 
bears fome Proportion to her Eiilance from the' 
[ Earth, though liule with refpefl: to the Sun's Di- 
fiance from «<;, yet they appear greater near the 
Horizon by reafon of the interpofition of the 
.' Firlds and H^ufes betwixt us aiid that Part of the 
* • Heavens 
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HeaiAis: Alfo'chey ametr nearer to us, and of a 

different Colour. beMiie of the I>tmnefs, Grofsncfs 

and Denfity of the l^wer Attnofphere, the Body of 

the Air is twe)|re times greater near the Horizon 

^ ftam near the 2ei#th, thro' which the Rays of the 

Sun'pafs; tftis not only magnifies the Ref ra&ton^ 

^but To dims its bright Rays, that without hurting 

"the Eyes we can look upon him Riling or Setting j? 

b-t not fo when on the Meridian near the Zenith^ 

becaiife its Rays hitfing againft aa infinite Number 

I of Particles in the hig^ near the Horizon art re- 

flefted or abforbVt. 

Howbeir, if we fee the Bodies above-mentioned 

• thro^'a Tube, this apparent Diftance vanifl^es, as 
•Ifo the Magnitude, whtch is deduced frorif it: From 
oor Childhood upwaids, and fo continuaHy, •we 

* Join the Idea of DiQance with the Increaleof Ap- 
parent Magnitude, whei>eby the Idea's are fo doftly 

~;oirt»d that they cannot be fepaftted, not even in 
thofeCafes in which we know they lead us into Error. \ 
Moreover, Refra^ioo caofes the horizohtaj Sunl 
and Moon to appear of an oval Figure; for^Mvj 
ffrfertor timbs «re more refrafied and raifedrhigfi^i 
than their fujjerior limbs are; and therefore tbefe'jj 
two Limbs will feem nearer to each other, while 
the Ends of the horizontal Diameter being equally j 
refrafled, keep the fame Diftance. 

." The htmh obferved, that an Objea which at Break/ 
of Dav appeared in our Horizon or level Line, or 

-a little above it, a little after Sun-Rffe, appear*d 
b^lowit; and the fame Appearance they found in ' 

' the Evening 5 for the Qbj^ft before Sun-Set appcarrf y 
1>etow the Level, which foon after Sun-Set woul^ J 
appear in it in fo much that in about half an'l 
Hour's Time thff Difference has been obferved to be \ 
no le(s than three Minutes, the Cold of the Night | 
conde^fing the Vapours, making them of diftrentj 
Denfiey, caufes the Rcfraftion aforefaid- Nan* 

three Points which appear at one Time in a ftntic 

Line, * 



ft 

ioe, have at another Time, within hdf tnHqiutf ^ 
ppear*d out of it considerably. * Hence, f ven the 
ight it fclf that is the Ray of Light,^ palfine from . 
»oint to Point thro' the Air, is not a ftraflf lint , • 
s to its Pofiti6n, hy reafon oFthe different Re- 
xa&ionwhidbisioi the Medium of the Air. 

po. There %e many ^lat:^ (f$]be Eafthy }o 
vhofe InhdVttmts the Sua aud ahove twiQ€ 
'iv€U ^latJitSj mty h^ all i^fbU in one esr^ 
^.ain Nighf (/the Tear*^ and one cf the M^ 
^lanets^ tm it ever changes,^ yet Jtilly to 
Umnu turns alwaffj the fame Face^ . ^ . 

Anfwet. The fiv^Moons of Sarurny the four J4oons 
pf 5Ffl^'^ and our Mooft, which make ten Moons, 
pefides the ufual Planets t^entu and Afercur^, which 
^re inferior, and Saturi^ fitter and Mariy Whii^ are *' 
tbetuperior Planets, befides the Earth. Howbeit 
kll thefe Moons are vUible .^ly in thofe Places 
.where jire extraordinary TeTefqopes^ and only in 
;thofe Nights when they are out of tfte Shaae of 
^heir primary Planets, about which -they roll, zdijt^ 
•Our Moon^ tbo' ever changing, as to her Vhafes 
[conrinnally iqcreafing or decreafinc fn Light; yet ' 



iParallelifm, and ftill ol^vcrts the feme Hemifphfre^ 
br Face to the Earth, which, as to its Uluminatfon 
ftindOhfcuration, is continually chaingfng, according, 
^ its Recefs from and Accefs to the San. 

■ . :■ ■ i 

1^1. Thoro is a certain Fire ad^c* h^urm 
t a Dijlance^ and yet thofe that are fever at \ 
Taxds mar errand hefmeeifi are not Ji much as 

warm d 
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nvartrnd hy iti najj its Heat is greater the 
further it is from usy and the lefs the nearer 
it is totiSs 

Aefmr. This muft be the Sun, which appears like 
a burning Ocean, whofe Beams fcorch and burn near 
the Earth, at ths; Foot of a Mountain ; yet on the 
Tpp of Pico Tmeriff, #hich is many Yards nearer to 
it, the Sun's ReBedion fcarce ^adies or warms ; 
where the cold Aii; continually changes for frefli. 
MDreover, th^ S«ti*s Heat, every Body knows, is 

J;r^|;eft in Summery when he is furtheft tron us, and 
t^^\m Winter whea he is nearefl to us \ for the De- 
gMes or Heat and Cold do not altpgether depend 
tifMm our Diftance from the Sun, sihe DifiereQce of 
which Dtflance is but fmall, and bears little Propor- 
tion to the Sun*sDiftance from us; but there are 
.qther pow»fuI concurring Caufes which have cer- 

. tain Efftfts. Foe firft of all^ tte direft Force of the 
Sun's 'Rays, is much ftronger than when they are 
received obliquely; be^ufe there are much fewer 
Rays in the lame Space, when the Rays fall oblique- 
ly than dired: Befides in J^a^er, when tije Sun is 
neareft to us, as aforefaid, his Rays or Btg^ams pafs 

^through amaish greater Quantity of Air, and are 
deeper immers'd in our Atmofphere than they are 
io. Summer when the Sun is furcheft off us. Ag^in, 
in S^mer #e have fixteenilours Sun Chine,, and but 
ei{|ht Hours Night, but in the Winter the qiiite con- 

trary; therefore no Wondel that the longer any 
ard Body is expofcd to the Fire the hotter it ftill 
5 rows; for the ASioii of the Sun, by which all Bo- 
ies are heated, |s not tranfient, as its Illumination J 
is, Jiut permanent : For thisCaufe> 'tis hotter under j 
th^ Tropics i*an the i^quator h felf,*' becaaife'the \ 
D^s are longer by an Hour an half there than uii- .•; 
der the Line, from whofe iienith the San recedes'! 
thr^ I>9||ees in three Weeks Time; but is ab^ot 
" , ,. two 
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is about two or thfee Months going Td ftarfrom the 
Zemth under the Tropics. 

; p2. There is 6ne certain ^lace of the World 
where the ^lanetSy both inferior and Superi^ 
Of, maybeheheldconjiamytofnoveforwardj 
in the fame regular and uniform Tenor ; tho 
to imfi Slaves of the Earth they appear at the' 
fame Time to hejiationaryy Retrograde^ or to 
m6w very unequally* 

Anfwer. At the Sun, the true Center of the 
World's Syftem, the Pknets move allreg^ih^r and 
direft; tho* to us, dut of the Center of their Or- 
bits, the^ippear foittetimes Dir^a, fometimes Re- 
trograde, Tina fometfines Sftftidnary. 

93* Of all the Stars in a Stat-light Night j 
tho their 1^ ambers feem near rin^nite^ and 
F L AM STEED has pnsen -a-Catalogrfe of 
three ihoufand^ yet it win he hard for apier^ 
dng Eye to reckon ^ at any Time above an hun'^ 
dred^ notwithjfandifig in a elear Winters 
Nighty without Moonfhiney atfirfi View thef 
feem to be innumerable* 

Anfmr. This Appearance is only a Deception of 
our Sight, arifing from theit vehement and ftrong 
Twinklirig, while \Ve look upon them cimfufedly 
and without reducing them to any Order; yet 
jhat in Realitj^ their Number is next to infinite; 
appears from, the Difcoveries the Telefcope has 
made; for Dr. HooK with only his twelve FoocTe* 
lefcope, numbers jcventy eight Stars in the Com- 
pt(k of the FidAjeSy where only fix appear to the 

G naked 
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naked Eye ; ^nd Ant9n. mn€ de Knu, affirms, he has 
numbred, in the fingle Conftellacion of ORIQ/^ 
two thoufand. 

P4. Notwithjfandifig the diurnal Motion 
ef the Earth about its Z4xiSj and the anntiai 
Motion of the fame about its Orbity yet have 
fundry Jyironomers attributed a third Motion 
to the Earthy i. c that whereby the ^araU 
lelifm of its j4xis is maintain^dj which others 
affirm is no Motion. 

jinfwer. The ParalleUriir of the Earth, or that 
conftant Pofitton of the Earth's Axk, which, in e- 
very Point of its Orbit, is parallel to it felf in any 
other Point; which never changes its Dii^ion, bujt 
always looks to the fame Point of the Heavens, 
doth neceflarily follow; if the Earth bath no other 
Motion but that round the Sun and the other 
round its own Axis. For tho' all the Diameters 
of the Earth will conftantly change their Pofition 
by this Rotation about its Jxk, except the Axk a- 
lone, which will remain at Reft (like the Center 
in a Circle) in its former State, the Points in the 
ji:cu being the only Points in the Body which 
have, no Rotation,. 

r 

95. There are federal Planets fat d to be in 
ConJfunBion with th$ Suny not only when they 
appear in the fame Degree of their Orbit with 
ike Suny but when they are in that Degree of 
their Orbit diametrically oppofite to the for^ 
tner^ . ; 

» Axftufp 
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Anfwer. The feveral Planers are Vetm^ and Mercw 
ry. viho have a two-fold Conjunftion with the Sun, 
both in the fuperior and inferior or oppofite 
Points of their Orjiits) in the firil they are like 
Spots bervi*«en the Sun arid us, and in the lafl the 
Sun is between us and them. 

^6. There are fundry ^lacti of the Woridj 

when coldejt much hotter than any ^art of the 

'Torrid Zone, and- yet no burning Mountain;, 

] and other ^laces^ when botteji much colder 

than our Frigid Zone. 

I Anfwer. The firft muft be in Venm or Mercury, and 
' the laft muft be in Saturn or ^ufiur. 

P7. fFhat Seas have their Waters frefh^ 
\.-and no Tide neither ebh nor flows ? . And 
what Straits and Springs have their Waters 
\ fait ? and the Reafons why* 

\ Anjwer, The Dead Si^^tk^Euxmeznd Baltic Sezs have 
i frefh Water and no Tide;, and the Streights of Da^ 
vit. Hudfun a.nd Frobifher are fait, becaufe the Baim 
Sea has many Iflands at the Mouth of it, that it 
takes not in that Quantity of Water from the 
' main Ocean, but receives more from the many frelh 
Water Rivers which difcharge tHemfelves into it 
fromPOt^NP, RUSSIA mi Stf'EDENf the 
like concerning the Euxine. And in Bumtiidy ^nd 
term there are Springs which fend forth fait Water ; 
becaufe they diflblve the Salt, which they meet with 
in the Earth as they run along. 

G a 3^ JFhat 
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- 98. PTJbat is. the K&afon of the Cob^fion of 
two well polijh'd Glaffis or Marbies together 
fo hard, that three Quarters of an Hundred 
ff^eighty fajiened to the Itmer^ will mt fepa^- 
rate it from the upper one ? ' 

; Anfmr^ Oo0WeAthePre0'are*of>ltheActDorpbere, 
which preflSng hard upon the o])ver«ed Planes oi 
thelGlafs. or Marble^ and. there being n^ Air h^ 
tween, to riflft the external Preffiire. there muft 
lieooffarily fUldw chf GofWvfion af&refaid.: Fbr m 
an unexhaufted Receiver t>n€^ I^>und Weigji^ fuf- 
ficed to part itwo fuch Marbles, that no lefs than 
ei^ty Pound Weight, in an open Air CQqJld, fp- 
parate them. This ExRerimenp of tlie famous 
BOTU confirms the Preflure of the Atmofphere, 
and the above Solution. 

^p. *Tis, reported' by the Duke of Genoa;^ 
that a Ship was fou»d'i» ^itzetlatA with 

the Bodies of forty. Men in it : Alfo an(yther 
Sbif^Jtj the Bottom of^a Lake in Italy, which 
Tap was Jhpppfed't^^be everfince the Reign of 

TilKiri^s / Uow got th^. tkere ? 

•\ • ... 

. Anfmti Thfit th« Brft could not be from N»ah^s 
Time, b^cmfe Navigation, efpecially on ]t|ie Ocean, 
was not jirown to nich a Perfe^ion in bis Time as 
to m^fct Ships of that ?igncfs afi^ Anchors of th*c 
perfc^Ofi*. i(%, If fuch Ships had been, it mifjn? 

SroJhably ballpen that fome other Men pr Creatures 
light hiirve^ wapjed with Life, befide*? thofe in the 
Ark. 3^//, How could a Ship, of that Bigne% be 
carried fix hundred Feet under Ground? certainly 

. twelve 
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twelve Months, much lefs forty Days, Rain could 
not reduce the Land to fuch a Quagmire. 

Nexty A Subterraneous Navigation feems a ridi- 
culous Suppo(ition; wherefore, iorafligning aCaufe 
fufficient, I cgnceive> there cannot be a more pro- 
bable one than the EStStoi Earthquakes. Suppofe 
then tl»t Part of SwitzjerlMi was the Boctoin oi 
the Sea, when this VefTel was direAiy over this 
Place, and an Earthquake happened juft underneath, 
which did raife the fame above the Level of the 
Water as much as *tis now,' and clofing the Gap, 
inclofed both Water, Ship, and Men, wbxcb it haiL 
fwallQwed. 

100. That there is another more powerftri 
Caafe of the Twilight than tb9 KefleStion of 
the Earth's Atmqfphere* 



\ Anf»er> There is an -fffhereal Air or Atmofphere 
, round about the Sun, -whi^4i, (bines after the San's* 
r Body is fet, this^rb.of the Sun's Atmofphere vifing 
I fooner and fetting later than the Sun ie- felf » (bines 
i out at Morninfg; and Nights in a circular Figure, it 
being a Scgment'of the Sun's Atmofphere, cut by 
• the Horizon, and its- Light is quit^ of another Sort 
\ than that which is made by t}ie Reflexion of our 
i Atmofphere, but its Duration if t|iuch,(horter. 

P. Nonmui to find trr^Lengtljf ^bf the Twilight, 
watchM the Time after Siin-Seffwhen the Twilight 
in the ^e/twas (but in, fo that no more Light ap- 
peared there than in any other Part of the Sky 
near the Horizon : Then, by one of the known 
fixed Stais having taken the true Hour of the NigJit, 
, fpun^, by fevecal Nights Obfervation, that at the 
Time rof- (Kot ting in the Twilight, the Sun was 
under the Horizon eighteen Degrees; and until the 
Sun was deprefs*d fo low, the Twilight conti- 
nued. 

G 3 Tht 
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The Sun being in the fUnttr Tropic makerii the 
longeft Twi)ight, and from thence, as the Days in- 
CreiLK the Twilight dtersafes until it comes to ihe 
(horteft, whith is in a certain Parallel between the 
Tropic and E<^uino^ial, the Deciinadoii whereof 
it found by this Proportion ; As Co-tan|ent of the 
JLatituJe to the Sine of the Latitude, fo is the Tan- 
gent of nine 0*6^"*^° the sine of the Declination 
of the faid Parallel. But before the Crepufculiim 
orTwilightcomeitobe theftiorteit, thereis another 
paratlet, in which the CrepufcuLum ii e^ual t^ the 
Crepufculumof theEf|uinoflial, which is found hj '• 
this Proportion : As Radius to the Sine of the Lan- 
tude, fo is the Sine of eighteen Degrees to the Sine 
6f che i;)ecUnation of the Paralld I'augbt. 
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APPENDIX* 

Containing ANSWERS to the 
Hundrei} Arithmetical ^rohlems left sn- 
«ifivered in H I L L's Aitithmmck aod 
A L E X A N I>E R's jH^ebra. 

I. &G find a Number vbicb hs" 

& iKimUifly'd.by iy/iihjir^ 
U '"^ iA^w ^^e 'J'roduSt, and 
f theRitnaiiidirdin)ide4b^ 3, 
* ^tha Nmibtr fiaght ht ad- 
ded to the ^St«rt, tbi» tke Sam ma^ h 40^ 
^utT' ThtNumheri* »7. 

2 T» 



8o Jritbtnetical Problems /blvd. 

4 

:u Td find a^NumhcTy which heingmulti^ 
plied by lo, and 48 added to the ^roduii^ 'as 
mich may be producedy as if the fame Num^ 
ber fought were maltipHed by 1%. 
^Mf^er. The Number is 8/ ^' '' 

3'^ofind^ ^ ^fftmbeTy- to which if t r-he 
added and 7 ftibfiraaedfrom the fame Num- 
her (viz. the firfi) the Stfm of the Jdditiou 
may be double the Remainder. 

jinfwer. The Number is = xj- 

4. ^ofind a Number, to which if its douhW 
/tmhi quadrttpk, &c.) bf added, the.Square 
Lf the fame Nuviber may bp produced. 

An{xie^. ^Lec'V= muTtipler flwnflie Nuiivbe^ 

* 

■ 5. To find a Number, which if added to 
it felfy and the Sam muttipUed by the fame ', 
and the fame Number ftili fab jhaSied from the 
<ProdaSt: Andlajily, the Kemaiuder divided 
by the fame, that it may produce ly 

■ 4nfifer. The Number is 7. 

6. Ta divide the Number 16 itrto 1 'J* arts, 

fi^ that the Square d the ^greater <Part may 

aaceed the Square jf the hfs kyi"^ ' . . .-.. 

>/»«*. The Numbe^ j^re 5 and 7. - 



j^itinutiml Problems y8/z?V. 8i 

7. To divide tj^e Number ^^ ip^ 2 (PartSj 
^ Jo that if 12 be added to the firji. and 6 to 
the ficondy^, the former, may, be the. Double ^ 
the latter^ 



^nfiver. Tb^ Niimbcrs ^re. ^4 and ir. 
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8. Let the Lwe JB {of 70 ^ arts J he 
divided any how in C {fi^tbat JCmay b^ 
42, EC 2%) it is required to divide the fame 
L JJm again in anpthfr ^oipt : For E^xample, 
i in-D^ fo.that the Ke^aff^k JlbC may be 
t equal to the^ Square BB* Let the Segment 
;• CD be mquird (which being obtain d ADy 
\ DB will be hiown^J 

\ , . 

! A - 'u « u » i w tm iM i m » C,yyp.j- J— > i ii<B 

. Jivf»er, The Segmenf CD required i$ == 8. 

I Sf'Let the tine BF he di^dedany bovr 
i tu G f/o that E G may be 6y GF 4) it is re- 
\ pmdtoprqduci.this ndotUne EF YfirEsfiani-^ 

pie. mtQ BJfo that tk« KeSiaftgle MhF may bf 
\ equal to the Square GH'y theUTi^h of FH 

is Tfqifired^ 
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82 jirithmetical Vvohlcmsfoh/d* -^ 
Anftm. The Length of FH fought is =r 8. 

lo; ^ General dijpofing his Jrmy into a 
Square Battle^ finds he has 284 Soldiers over 
and above ; bat increafing each Side with one 
Soldier^ he wants ^5 Soldiers to fill up the ] 
Sqaare : How many Soldiers bad he ? i 

Anfvet, He had 24000, 

' ' ' 1 

I !• ^ certain Captain fends out f of his . 
Soldiers +10; there remains i -}- 15. How ^ 
many Soldiers had he? ^ \ 

Anfwer. He had i jo. 

, - ■ w 

1 2. There is an Army to which if ym$ add ] 
f, \ and ^ rf i^filf ^nd take away jooo, 1 
the Sum total will he lOOOCK). fVhat was \ 

the Number of the Jtmy ? j 

* "I 

Anfwtr. The Number was ^6000. ! 

13. In the ReSi angular JBCD^. the Dif'^ 
ference of the greater Side j4B^ andofthe^ 
leffer Side -BC is i a ; but the Difference . * 
€fthe Squares of the Sides 1680. What are 

the Sides of the Ae£f angle JBCD ? 

< 
. • • • 
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Jrithm!etical PrQblems ySibV* JBj 
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Anfwet. Lepgth c;? 7^, and Breadth = 6^. 



\ 14- ri»tf Lmgtb DE of ib^ Keaangh 

\ ^^^ i^ f'^i^^ the Breadth £F; and the 

^ Sum of the Squares oft hi Length and Breadth 

is ten times the Sum if the two- Sides DEj 

f^ J^i>^ ^re the Sides of the Ke£l angle 
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jkiftftr. The Sides ^ and 12. 



15. Tofnd two Numbers in the Proportions 
of 2to% whofe ^rodua^ if they bemukipH-i^ 
ed by one another fhall be ^^ 



Jnfmr* The Numbers gre 9 and ^. 
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84 j4/ftfometicai T^robitms/oh'd. ^ 

t6. To find two Numbers whofe Ratio ix | 
to OM another as ^to y^ and the Sum of the 
Squares of both is 2624. , 

Anf/per. TheNumbersare 4oand 32. 

i^. To find th^ fids rf a Square^ vohofr 
^rea is to thejum ofthejides in a given Ra- 
lioj as 4Stp 12. 

Jitifvfer. The Side is 15. ' j 

r8. To find the fide of aCake^ w£o/e Suh i 
f erficics is to the Solidity in U ^iuen RatiD, j 
as6toiu ;' j 

i 

Anfmf. The SHe-fe H. - | 

ip; ^ certain Man hires a Lahourtr^ on J 
this Condition.y. that for every Day be worHd \ 
he Jbould receive 1 2 ^Penccy hut for every Ddj ] 
he.'^'Was idle he fbould he mikl&'d S ^^etjce^\ 
When .390 LXays mere pafiy neither of them | 
were indebted to one amther* -How many ' 
Days did he work^ and how many was he j 
idh? ' 

Jn^iifier, He wrought 1^6 Day^, and was idle 134* 

ao. ^ certain ^■emhman hires a Ss^mifit^ 
ptfd 'prvmi/fis him 24 bounds yearly WayHy j 



^ 
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JrifbmetiOtl ftoMtWls y^'rf. 8j 

together^ with a Qoak* M & Months^ End 
the Sirvant chtains l^ivoe to g) nwayj a$id 
inBead of his Wages rUeives a Cloak, + 13 
^oufpds. Bow puch did the Cloak cojl ? . 

Anfwer. It 00ft nine Pounds. * 

^u A ^erfbn bein^ asked ho'iv old he wasy 
anfweredy IJ I q^uadraple \ofmy Tearsy and 
add ^~ of them + JO to the ^rodu^6l : the fum 
^ill^e fb much above 100, W the dumber of 
^ my Tears is myj below lOO. 

' Jxifsftr* His Age was 3^ Years. 

•• • • * • * 

M. One beifjg -asked what Hour (f thf 
j s Day it masy anjwerd^ ^he Day at sMs Time 
I is 16 HdHTs^ lon£2^ ^f.V^ ^^thetioufs pa^ 
I he added to | (fthe Remainder^ yotP ^ill have 
I the Hmr de^d^-, r^eekcmngfr<)m'^un^^^^^, 

Ar^er. the^ TivAefv6m Si^n-«6(lAg if:^ f mi 
conieqnently the Time of Day was i 4. ^' 

I l^if. FroHf Norilllbqrg:^ W. Roint 0f^ 140 

! Mks : A Traveller fets out at thefamei ^iftit 

from each of the^t^o Cities^ ove ^oe^^ 8 Miles ■■ 

a Ib^ay^ nf('btf?tr 61 B htm ntat^y^thys 

I from theh j^fB'^feifit/g^tifwitfti^ 

amh.fr J ana how Pkiny Mks did each ^ 



. Arfwer! ^hey*lVraeet in To l^j%, whetl the one 

:. "ft- . 



^6 jiiithmetical Problems yS/z;V. 

24. ji certain Meffevger goes 6 Miles, eve^- , 
ry Day : 8 Days after ^ another follows him^ \ 
and he ^es 10 Miles a Day. hi what Nuttt^ 
ber of Days will he come up to thefirji. 

jfrfwer. In 11 Days. ^ 

Day ^ a^d after he has gone 56 Miles j mno^ 
ther fdlrdifs him who goes 8 Miles a Day^ 
In how many Days will fofi come up to him ? 

jinfinr. la x8 Days. 

^ 2.(5. One bought 3 BookSy whofe Prices were 
in Proportion as ii^ 5, i : If the ^rice of 
thefirfl be doubled^ of the Jecond tripledj of 
the third quadrupled ; the Sum of thefe 4^ro^ 
duSls will as much exceed 10 Crowfts^ as the 
Sum of the prices of the greateji and middle is 
below S* How much did the faid Books 
eojt? 

Jnfwer. The firft coft 3, the Second i ^, atjd the 
4hird':f. 
' « 

, tiy. Suppife the Number Jo were to be 
divided into two ^arfs^ fo that the greater 
^art beifig divided by 7, and the le/s multi-^ 
ply'd by 3, thejum of this ^rodu0 and the 
former ^otienty may make th^fa^ne Number 

propofedy which was ^o* 

An(wtf 



( 



jfrithmetical Vvo\AcmB filvd* 87 

m . 

Anfaeer. The Parts are $$ and tj. 

28. Let the Number 10 be divided into 
two "J^arts^ 0that thefquare of the lefs ^art 
being taken out of the fquare of the greater^ 
may leave tibe very Number propofedj which 
was ao /or may leave the dotible^ triple^ &c 
of the Number proposed J 

Attfiptr. The Parts are 10.5 Kkd.9*s* 

. ^5^. If a Man gains 30 Crtmns a Week 
b(nv much mujt he fpend a Week to havt JCX3 
Crawnsy together with the E:cpence of 4 Weeks 
- remaining at the Tears End? 

30. *ji Labourer J after 40 Wee^s in which 
he had been at Wtrk^ lays up 0,% Crowns ^ 
' the ^dy of three Weeks ; and finds that he 
had expended 36 Crowns -^^ the^ay of eleven 
Weeks. What ^ay did he receive a Week? 



jinfwer. He received two Crowns^er Week. 
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31. J/; the ReStangle^Tri angle JIBC^ is giv-^ 
m the Bajis jiB =9 and the J)ifference of the 
ether fides y that is the SegmentBD^y Ke^ 
qtiired the fides AC^ BC. 

H 3 Anfw* 
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Jb^. The «de$ are II and If. 

3 a. J» f i&« tLt0aiigk»Trimgh ABC, hgh» i 
^i&« BafisJB=Si and the Sum of the other Jides \ 
JC ^-BC * *5. tie(pi$rid tbi Sidti JC, 
BC/fVwatiy» 
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. Jritbmfticai VtohlctM /olvd. %9 
Mfwer. The Sides are i'3 and li. 
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33. Suppo/e two Towers^ jiB i%o Feet higby 
and CD 240, at the Dijlance jiC 3(^0 Feet* 
A Ladder is to be fet upon the Line JCy af 
feme Pointy fuppofi in £, (ffyeh a Lengthy as 
front thence it may reach the Top (f both the 
Towers. We require the ^oint E in the Line 
ofDiJianciy as alfo the Length of the Ladder 
EBy ED* 




\ 



Ai^wer. CE i$ 2» 145, AE is t= n^, BE = DE s= 
280.44. 

34. In the Triangle JBCy tbefeveraljides 
JB=^ ijy AC^ 14, J5C= 15 are givin/i 
and the Perpendicular BD beifj^' drawn. R^- 
quired the Segment of the Bi^s.ADy DC 



I' 




/ 



\4tttkmttif4ti f^bUm/th'd. 




At^ner. AD is = f, and DC is = 9. 

35. Iff the QhtHfangJe-Triangh DEF^ the 
/ev$ral/ides are given^ yk. DE ii, jEF 13, 

DF ao; and the ^erpendicuiof FG being lei 
fall upon the Bajts produced. Required the 

Prolongation of the ^a/s EG. 



'W 7 




D E 

^Mlnn. EG ^s = J . 
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jfriibmaicai Problems /oft/ A 51 

36. lu th^ R$^a$tglB JBCDy is given the 
THffiftnci htwfin the J^agtb j^B and tb9 
Dsagpwai BDj that is DE == a; andhkswifi 
tb€ DiffiHnoe b^wten the Breadth AD and 
tba iHagmal BDy that is^ fB ^ p. Ri^ 
qmifid the Sidis if the Re&angle jiByjiJ}? 



A 



B 
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jiefieer. AB is s= 15, «nd AD is =^ 8. 

. 37. /« 4 Reaangk BEFGylthe right ^ 
Line DK i| drawn from the jingle D to the 
eppofite Side J cutting the ,t>ic^onal EG at 
right jingles in H: jind thete is given the 
Segment HK = a, at^d HB=^i6. Required 
the Sides of the Reifatfgle ? 




'Animr* TX^k^ xiWh wd GD b »= «.^44.^ - 
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^ Arithmetical Problems foh/d* 

J 8. Let there he a Circle^ wbofe Diameter is 
J with anther lefs Circle whefe Diameter 
which is j4Cj touches within iu A: And from 
the Center of the greater Circle J5, draw the 
Radius Dh at right Angles to ABy cutting the 
Periphery of the IcJJ'er Circle in F. JSow there 
is given BC (the Difference of the Diameters) 
=9, with the Segment EB = 5. Required 
the Diameters ABy AC of the faid Circles ? 



(Ot^ Sf TT-. XI 
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Anfntf. AB is =: 50, and AC is zst 41. . 

35i. Two Companions have got a ^arcet^rf 
Guineas ; fays A to B, if you will give me 
ene of your Guineas I fhall have as mafty as 
you will have left. Uay^ replies By if you 
will give me one^^fyour GuineasT^ I Jhall have 
twice -as many as you will have left* How 
many Guineas had each of them? 

Anfwer* 



•^ .-. 




jiritbpietical PwWemsyS/vV* 53 
Mfifir. A tud 5 and B 7; . 

t 

40. ji certain ^erfon hottght two H&rfeSy 
with the.Tr^ings^ inhuh e^ lOQ ^fitrndsj 
which Trappings if laid on the firfi Horfe J^ 
hth tht liorjis wiH he of equal Valtie : But 

' the find Trappings H laid ^ the ^her- 
% he mill be double the Valut ^ tlmfirfi^ 
lisim much did the fiud Horfe^ €^^ 

Anfvfef. The firft cofl: loo and the fecond 500. 

r 

41. v^ Fi^ner has two' forts- of Wine ^ viz. 
' J and By whichifntiiAdinequajl^artSj^ a, 

Plaggon of mixd will cojk ij ^0jce\ hut if 

they he mix^d in s fcfqiit-^tcr ^roporti^n'^ as 

ifjoufhould take 2 Flaggm^s ef Jl as cftep as 

you take 3 of By a Flaggon will coft 14 <Pence* 

kefMifsd fhi ^rice of $a$b Wimjkigty ? * 

iAi^^ AnFl»gjpii ^f A u wo/tb ^9^ and of 

4%M ji Son asked his Father haw ofd i» 
was ; his Father anfwered him thusj If yw . 
take away 5 from my Tears^ and divide the 
Remainder by 8, the Quotient will he f of 
jQur J^e: But if you add % to yourJhe^ apd 
multiply the w^file . by 3, a7Jd tb^n fuhfirafff 
Tffom th$ ^roduS) you mU hme the Numm 

her 



'^4 Arithmetical Problems yS/w'ii 

ber of the Tears of my Age. What was the 
jig/e of the Father and the Son ? 

' Anfmr. The Father 53 and the Son xS. 

43. To find out two NumherSy to the Sum 
whereof if you add 6, the whole /ball be dou* 
bU the greater ; and if youfabfiraSl a from 
their D^erencey tht Remainder will be half 
of the leajf* 

jinfwer. The Nambers are 14 and 8. 

44* To fifTd two ^Numbers J the ^rodu0 
Whereof is ^40y and the Triple of the greater 
divided by the lefs is 5. 

Mfieeu The Nambers are 10 and la. 

45; Two Men have a Mind to punhafe a 
Houfe rated at i aoo bounds ; Jays A to By 
ifytne give me ^ of your Money y lean parchafe 
the Houfe alone:; but fays B to A if you will 
give me ^ of yours y I /ball be able to purchafe 
the Houfe. How much Money had each of 
them? 

Anfaef' A had 800/. and 6 ^00/. 

46. Some young Men and Maids hai^ a 
Reckoning of 37 Crowns to pay for a Treaty 
and this was their Conditionsy that every 

youngs 



Arithmetical ProblemsyS/yV. SS 

4 

' young Man Jbould pay , ^ Crowmf and every 
■ Mai4 a. Now^ tf there had hun as many 
r young Men as there were MaidSy curving thp 
fame ConditionSj the Reckoning would have 
come to 4 Crowns lefs than it did* How many 
young Men and Maids were there ? 

Aifmt. There were 7 ff. Men, and 6 ^ Muiu 

47. ji {jenerat who had fought a Battle^ 

upon reviewing his Jxmy^ whofi Foot was 

Shriu the Number of Jois Hor/e^ finds thaf- 

before the Battle Vr — izo of his Foot had 

deferted^ and of his Ho\re r? + 1 20, hej^des i of 

bis whole Army were fenf into Oarrijbus 

(reckoning the fick and wounded) and ^ of 

his Jrmy remain' d\ the refi^ who were w$nt-^ 

ing^ being either Jlain or taken ^rifbners ; 

no:w if yoa add 3000 to the Number of the 

fiainj the Sum ivill be equal to half th'p Foof 

he had at the Beginning, ffbat were fhf 

Numbers of each ? 

■' ■ . . » 

Aii[mr* 30000 Foot and looooHorfc. 

4S» To divide 100 twice into two ^ art s^ 

Jo that the major ^art of the firfi Divifion. 

tnay be triple the inmor ^art ythe^fecond 

Divifion:^ and the .major ^art ofjhe jecond 

may be double the rai^p^ ^^art ofthefirjt^ 

4nfmr* Tbe Parjis are 6py 40^ and jo, %% 



5>6 Arithmetic aJ Problems yS/yV. 

49. To divide 30 f a7*c^ i«/o two ^arts^ Jo 
tha$ the major Tarf d the firfi Divijiott^ 
with the minor of the /econdmay ^ 33 ^ and 
the Sam of the minor ^arts fubjtra&ed from 
the . Sum of the major, tnay leave £4 r^ 
jmaptfif/g. 

Mfifnr» The Ptt^cs are ^o, ixx^ and I7', 13. 

ja. A Matty his Wife^ and his Sons. Jlgfs 

make up 96 YearSy fo that the Husband^s and 

/Son's Tears together -make the Pf^ife^s + iSy 

hut the JVifes and the Sons make the S^s^ 

lbani£s + a. What was the Agi^ of each? 

. jijufyom^ The Hu^btoi ^ Year«) ^be Wife 40 i 

^nd the Soa 8 j* . 

5l> Three Merchants from three different 
Tairs meet together at an Inn^ where' thef 
reckon up their Gains y and find therd the Sttm • 
of 780 Crowns. Mor cover ^ if you add the 
Gain ofthefirft an'ttfetondy andfiAftrnSf th^ \ 
Gain ^ of the third from tbeSiwu there re^. 
maifis the Gain ^ the frift + 81 CroWns\ hut 
if pu add the Cain of'the/icond and thirds ■ 
»nd from the Sum f%iy/hu6f the" Gain cf ti^e , 
Jftjff J there remains the Gain of tiie^ thirds 43 
Crowns, . Pf^hap was the ^ain 'of each ?' 

Anfwer. T^kiiim were '51 5', it73'arrd 15 1 Pbuttds 

•'**-- 51. Tbre$ 
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j^ritbmetkal VtohUms folv d. 5>7 

tain Sum of Moneys Jo that A and B together 
we 210 Crowns ; n and C 290, and A and . 
C 400* IFib^^ i/^ each of fhetn owe ? 

Atiftnt. A owed 1^0, B fo, and C 240. 

i3* ^ojSnd three Numbers^ fb that the fir A 
4ind ha^ (if the Remainder y the fecond and ^ 
(f the KemamdeTy and the third and k of the 
Remainder^ may always make 34^ 

j^mr* The Numbea aie 10, '»i and ' %6* 

* ■ . * 

54. L^f "^s? Square ^ di^uded into p fjnall 

Squares : We a^e to find and ^Jpofe the rfam^ 
hers through, the feveralfmatl Jreas^ fo that 
the Sum of every three^ taken either laterally 
or diagonally may be always 15. 



Mftptr, 
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55. {Theorem) Let any Numbers *is^hatfo^ 
roer be given^ ifyoufabfiraB every lefs TXum^ 
her from that which is the next great eji : I 
fayy that the Sum of thofe Differences is equot 

|k t(jf the Differpice of the great^ and Jeajl 

I Numbers* 

^ I . ^ 56. r<» 
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^8^ ' Arithmetical Problems y5/i;V. 

SS. To find a Nuntbefy which beivg multi^ 
flied by 6, and the ^rodua fubfiraaed from 
the Sqaare of the Nuwber to be foundy fhjc 
Remainder will be aSo. s, 

Anfmtr. The Number is xo, ' . 



/■I 



57. To find a Nnmber which being multi^ ; 
•jjliQ bj 8, and tte ^rodua adM to the ' 
Square of She Number to be fomdy the Sam 
will be 66o. 

jinfwer. Hie Number is ^». . 

38. To divide 140 int§ two ^artSy fo that 
the ^rodua of thofe ^ art 1 may = the Square 
cf s^y that is ^1^6. 

Anher* The Parts are iix and 18. 

i 

59. Let p6p Soldifrs b^ drawn up tnto an ^ 
oblong Battlcy fo float the Difference of the - \ 
-greater and lefs Sides is "40. Required the 
Number of the Soldiers in each Ranky i» 
Length and BreadtJth '^ 

• Jhfiptr. The Sides are 57 and 17. 



6qs jigainy let 480 Soldiers be drawn 
f^ into an oblong BattlCy /b that the Sum 
y the greatef a fid lefs Sides is ja. Rcr 

• quired 

•- • -• 
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^ithmetical rvohltms foJvd* pp 

, Quired the Number of the Soldiers of each 

V Kank in Length andnreadth? 

j 

Anfifftr. The Sides ari^ 40 and 12. 

» » 

61. In the Square u^BCDy is riven the 
Difference-^f the Diagonal and the Sidfy that 
is nC = 6. Required the Side of the Square? 




Anfrm. The Side is I4*49i: 

__ af __ _ 

6a. The Re^angle EK is added to the 
Square DF {'being of the fame Height J whqfi 
Breadth EL is given =*^5, and^xiHb the Area 
of the whole compound Re£f angle VKy ^ 60. 
Requited the Side of the Square f 



I a 



jfnjwet^ 



> 



«'. 



100 jSrithnii ^al Problems foh'd. 




jinfmr. The fide k^;^w 

63. j4 Adait buys /bme l^Hsof Cloth fir 
70 Crowns ; and finds that , ifJ^e had 4 
£//x nrncy he had then bought every Ell % 
Crowns cheaper. Hm many Ells did he 
buy? 

jinfmr. He b^irsbt to Ells. 

64. j4 Set. of boon Companions dining at 
an Inn; the Keckoning in all ccHtte to 175 • 
Shillings: But^bifore the Bijl was paid off\ 
two oftbemjhfdt away^ and fh0t the Club of • 
thffe that remain dcatne t(r \o SBiHings^ a 
Man m^tey Hw nft^ ^^^ ^^^'"^ ^^ ^^^^^f^ 

P^y^ 

Anjwer. There were 7- 

i 

65. To diviife the Number 11 into two 
ifattSy fo that if the greater be divided by 

' : the 



jirithmetical Problems folvd* i o i 

he Jefs ; and again the lefs hy the greater 
and then thefirjt ^luotient being multiply d by 
4> and the latter by aj, the lumbers prvdt^ 
ced may be equal. 

Anfwer. The Parts arc i^ and 4. 

66. Let the Line JB be divided in (7, fo 
that JC may be 8 and CD 6:-fVe are to di^ 
vide the fame Line Ah in Z), fo that the 
Re Wangle under AD and DC may be equal 
, to the KeSlangle under AC and.CBy or to the 
prodaB from 8 and 6, which is 48. Ke^ 
quired the Segment CD ? 

8 6 



A C D B 

Avfvfer. The Segment CD is =,4. 

67. Let there be aReSlangular Garden^ 
ABCDy the Length of which AB is thrice 
the Bnadth AD\ qnd, reckoning 18 'Per- 
ches from B towards A^ that is BE^ and 
reckoh;ing EF parallel to ADj let the Area of 
the remaining Re£iafjgte ED be given = i ao 
fquare 'fetches. What Was the Length and 
Breadth of thefaid Garden ? 

I 

-• V 







B 



Anfr9». Th6 Lengtii ls=i: 36, and Breadth is = la 

« 

6%. Let 6dO Soldiers be di/pofed into an 
tUlong battle : Which the Colonel willing to 
wake hroadeYy finds that if he takes away 10 
Ranks from the Lengthy hi pall augment tB 
Breadth with two Ranks. What ^as the 
Number of his Soldiers through every Rank 
in Lfngtk^^fid Rreddth ? 

AnfwiT. The Length is =r ^o, and Breadth is =; lo. 

69. j4 Man buys aHorfe^ which he fells 
n^ain for ^6 Crowns^ and gains as many 
Croivfjs in I CO as the Horfe coji hinu Hoiff 
piuch did he gi'oefor thi Horfe ? 

M^T' He gave 40 Crowns. 

^ 70, A cerfain Lipnef^Draper J^uys .ftu0 
forts yf Linnen fnr 30 Crowns^ eve finer ^ tU 
other coarfer : An Ell ofthefineft €oji as many 
Crowns as he had Ells : And alfb,%%Ells of 
the koaifeji at fucb a^rice^ th^t^Elh coji 



9 



MS many Crowns as pi_$ Ell of^h^finefi^ How 
many Ells ofthefinejt Linn en did he btiy^ an 4 
fHhat ^rice did'/bt give for them both? 

Afifvfer. 4 £Hs*of the ftneft, at 4 Crowns fer n\y 
the coat* feft coft Ifalf ^ Crown ftr £11. 

y\. In a certain rei^ angular Gar deny ''the 
Length of which j4Bj is ii ^erches^ and the 
Breadth AD is 10, the Walk DG is to be ^ 
made J in a Situation parallel to the ^fdes of * 
the Figtireyfo that the Area ofthifytd Walk 
or Gnomon uG may he equal to the remajning 
ReBangle FCy or that the Gnomon DG may 
h half of the whole Figure A B C £> proposed* 
Required the Breadth of the faidb. Gmpou 
t>EorBG? ;. 
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jinfmr. .The Breadth is s= 3.^.^7. 

7^ Of three proportional Numbers there 
is the middle Term given^ =* 1 a, and the Dif^ 
fnence of the Ejstremes. ^ 16. Required the. 
Extremes ? - 



\ 
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Anfwtr* The Extremes are t tnd 18. 

m 

73. Of three proportional Numbers there is 
ghen the Stimof the firji and fecondj =10, 
and the Difference of the fecond and third 
^*=, 24. Required the fever al Numbers ? 

Anfiver. The Nirmbers are x. 8^ 32. 

740' Of four proportional Numbers there is 
given the third =* l^ alfo the Sum of the fir fi 
andficond — 8 j bejides the fecond Number 
being fubfiraBed from its Square^ the Remain^ 
der is to be the fourth. Required the faid 
Numbers f 

jtnfmr. 3, y, ii, 10. 3 : y : : ii rzo. 

75, Of four NuHfbers in continud ^ropor^ 

tion there is given the Sum of the Means = 24^ 

and likewife the Sum of the Epctremes = 56, 

Required the faid Numbers (fuppojing that the 

firjt isthe leaJiofaU?J 

Ai^wer* The Numbers are 418:: 1^*. 32. 

76* Tv)o Country^^omen A and jB, carry 
100 Eggs together to Market \ and in the Sale 
ef themy one. took as much Money as the 0- 
tber ; but A (who had the largeft and confe* 
quently the befl Eggs J fays to By had I car^ 
ryd as many Eggs as youy IJbould have had 

Id 
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i%^ence for them ; B retfies^ ifllbad brought 
as many E^gs as you^ t Jhot$ld' have had but 
8 ^ence jor them. Ebw many Eggs bad 
each ? 

Anfmer. A had ^0 acid B had 40. 

yy. Two Coufitry'^men A and J5 fell their 

Corn at different Vri&i^\ A fells 2C Bulhels j 

and B received for one Bupel as many Crowns 

\ a^ it fold Bufheh : A ferceivts that if he Bad 

j fiM as many B^fi^els as^B received Crmns^ he 

I fiould then have receit>ed ijl Crowns ; but 

both together received iy6'Qr$Wfts. Haw ma^^ 

ny Bupels did B felly and iohat ^rice 

badAP 

Af^nr. Shad fofil tf^dflieis, and 4^ bad 7 Crowns 
/irrlafiiaL 

78* Two Mercbants fell 21 Ells of Qmb .* 
T he firft fells I Ell for as many Crowns as is 
I } of the Namher of Ells that tht fecond bad^ 
I and the fecondjells i Ell for as many Crowm 
I as is^ of the 'IStmber of the Ells'thatjhefirft 
had* The Sale bm/g over^ they had taken 
i 48 Crtnms in all How many Ells did each 
I Jillj and at what ^rice ? » 

An^et' A Told & ElUlt j Crowns j»vr EU> and B 
fold 15 £U» ^t X Crowns ^r Elk 

79' ^w» 
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» 

T(). Two Merchants have a Parcel of Silky 
thefirji 40 Ells tbefccofid^: The fir ft ^ fells 
for a Crown \ of an Ell more than thefecond : 
When the Sale was over^ they had taken be^ 
tween them 42 Crowns. How many Ells did 
each of* em fell for a Crown? 

Mftfef. A ford 3 •} and B 3 Ells. 

80. To find a Number j to the quadruple of 
which if you add 91, the fFholeJball be to th^ 
Square oj the Number fougbty as ^to 4* 

:^nfr»er. Thet«Juml>er is 14, 

81. ,Tofind a Number^ from the douhh tf. 
which If you fubjtra£l 12^ the Square of thf 
Remainder — i, will be nine times the vfum^^ 
,^er fought. 

Anfvm. The Number is i f » 

82. STo divide the Number 1 9 into tw$ 
^artSy fo that the Sum of the Squares of the' 
^arts will be Ip3r 

Anfvfier. The Parts are ii and 7- 

83. To divide 7 into two ^arts^ fo that the 

"Difference of the Squares^ which are made 

from the triple of the lefs ^arty and the dour 

ble cfthe greater may be ly* 

Anfme*. 
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Anjifer. The greater Part 4 and the lefs 3. 

84. ji Man hays a ^iect of Linmn^ and 
hy felling it againy be Tains i% Crowns — r?r ^ 
what Jbe Jhought it for: And finds by this 
Means y that he had gain' d as much for lOO 
Crowns^ as the Linnen cofi him. fFha$ 
^rice was the Lifinen bdught and fold at ? 

Afifmr» It coil }« Shillings and fold it for 3^. 

%• J Man buys r8 Ells of dloth of 
different forts ahd colour^ fufpofe Rid and 
Black ; what he bought of each cofi 40 
Crowns: And he pays for j^ery Ell cf red 
Cloth I Crown more than for the black. How 
ptany Ells of each fort did Joe buy ? , 

Anfwet. 8 of Red and 10 of Blapic 

86. A Man bays 1%^ bounds of Peppery 
t and as many of Ginger ; and receit^d for a 
Crown one ^ound of Ginger more than of 
Pepper. So that the whole ^rice of the ^ep^ 
per came to 6 Crowns more than the ^rice of 
the Ginger. How many bounds of each did 
he buy for a Crow fih? 

; Anfmt. 4 Pounds of* Pepper and j of Ginger. 

S7. A Man buys So bounds of Peppery 
atjfl 36 ^oufids^of Saffron^ fo that for % 

, ' Cfovfns 
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Crowns be had 14 bounds 0/ Pepper more 
than he had of Saffron for 2,6 Crowns^ and 
-what be laid otU amounted to iSS Crowns. 
How many ^omids if Pepper bad he for ^ 
Crownsy and how mavy of Saffhn for 26 ? 

Anfvnt. 19 Pounds of Pepper and 6 of Saffron. 

S8« J and B between them ow€ 174 
bounds: A pays 8 bounds a Day^ and B 
pays the firjl Day i ^oundy the fecond 2, 
the third 3, and fo on. In how many Days ^ 
will thsy clear the Debty and how much did ' 
each of them owe ? 

Anfpet- The Debt will ht paid in 12 Days, in ' 
yihicii Time A pays ^^ and B 78 Pounds. 

8p. A i:ertain Man intends to travel as 
many Days as he has Crowns : It happens 
that every following Day of his yourney he 
bad as many Crowns^ as he had the Day be* 
firey 'befides (wo Crowvs ovor and above ; and 
when he came to his yourney s End he finds 
he had in all AS Crowns. How many Crowns 
had he at firji? 

Mfvnr. He had 5 Crowns. , 

90. ,yrf certain Trofoeller goes o Miles a 
Dayj three Days after another JqII^s himy 
who tbefirfi Day travels 4 Jlj^iksy thefeconi 
5, the third <i, oiid fo w, gaining a miie ^ 

' : very 
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^ very Day* In what Time will be overtake 
the former ? 



\ 



j^nfwer. In i4*^7S88Tr Days* 



I 91. Two Travellers /et out at the fame 

I Timejrom two Cities^ the one from A and 

\ the other from B^ which are 70 Miles di^ 

ft ant from one another \ one of them goes 6 

Miles every Day^ and the other a Miles the 

I ftift Day^ % and an half the fecond^ tbre^ the 

^ tjbird^ and Jo on^ adding half a Mile to every 

I Days yoarney. If/ what T$me will they meet 

with one another ? 

A/fmr* In 7-308^1 Dajrs. 

pa. Jgainy Two Travellers fet oat at the 
fame Time from two Gtiesj the one from A 
and the other frUm jB, which are \ 10 Miles 
diftant from one another \ the firfi goes 5 
M&les a Dayy and the other 3 Miles lefs than 
the Number of Days in which they meet^ 
fFhen will they meet ? 

Anfwer. In 10 Days. 

93. J ^oft fets out from A towards By 
••<5^ travels 8 Miks a Day: After he bad 

fdne ly Miles another fets out from B to msef^ 
mj who ^oes every Day rs of the whole Jour^ 

.;:.;. '•• K ' i^ef 
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ijey or Dijtance of the Places A avd JB, and 
* meets the fir/l ^oji after fo many Days a^ 
is tV of the /aid Dijiaucc^ Required the Di" 
Jiance of J and B? , 

An[wer* Tiie Diflance is 180 Miks. 

94. Two Merckafjts A and B go Partner Sy 
B brings 4^:0 Cr&wns^ and A receives out of, 
his Gains Jl CnmnSy and *tbe Snm ef both 
their Shares of Stdck ^and Gainsy is 854 . 
Cr&wns^ Ho'-jf much did A brings and how 
piuch did B receive out cf the Gatns ? 

Anfmr> A brought 70, and B gained 311 Crowns. 

, r 

95. A Son asks his Father how old he 
iBoas ? his Father reptiis thus'^ ^fyot^ take 4 
frofn my Age^ the Remahider will be thrice 

the Number (f your Tears: But if you take 
\ from your Agey half the Remainder will be 
the Square Root of my Age* Required the 
Age^tJ^e^Fatherand S«i»? 

Jnfwer. The Father 49 and the Son if. 

96. To find two Numbers^ the Sum cf 
nsibofe' Sauarcs nmy ber yij^' and the ^!Pro^ 
duSiy if they be. multiply d: by one amther^" 

'I'i4. - 

Mlmu The Numbers are 14 and 11. 
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97. 7b j^«// /«;e? riumhersy the T^^^duB of 
which may be 108, an<i J^he Dijfcrevce of 
the Squares 6^* 

Anfmr. The Numberj are 12 and 9. . 

^8. Two Farmers fell two forts of. Corn } 
A falls <5 Bajhils^ B receive^ in^all^for his^ 
ao Crowmr-NozVy fays B to J^ ij we add 
the Number of my Bufbeh to the jSfumber of 
your Crowns^ the Sum will be 28 ; Says A to 
jB, avd if I add the Square of my Crowns 
to the Square of your BuJhelSy the Sum will 
he 424, How many Bufhels did Bfell^ and 
Jbow many Cfpwth did ^ rcfeive ? 

Anfwtr. B ibid 1% Buftels, and* A received 10 
Crowns. 

p^. To find hoo Nun^ers^ the firfi of 
which + 2, multiply d into the fecond — 3, 
may produce no; and on the contrary the 
firft — 3, multiply d by the feco^nd -l- 2, may 
produce 80. 

,Anff$rt. The firft \% 8 and the fecond 14. 

100. If the Sun mcroes every Day one Z)^- 
gree^ and the Moon 1 3 Degrees j and at a 

K certain 



Ml Arithmetical Problems _/3A>V. 
certain Time the Sun he at the Beginning of 
Cancer, and in 3 Days after^ the Mooh in 
the Biginuing d Aries : The 'J'lace of their 
next folliming CoHJuniiion is demanded- 

AnfiKT. lo Degrees and \ of CtKet. For 
13X1X90 +rI3XlXJ 1109 

■ = or loo J from A- , 

13X1 — ixi li D. 

riti 00 Degrees t lo will come out lo^ of Cmmt. 
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The Fourth PART; 

BEING A 
Mathematical Miscellany^ ^c. * 

pOtwithftanding I have already endea* 
vourcd to anCucr uhat Expediation 
the Title may have railed in the 
Mind of the cttriou5 Reader; yet to 
render this Uttb Manml ftill more 
*■ acceptable, I (hall fubjoin a fourth 
Part, containing fome neccffary Rules concerning 
■ the Pormation of a pleaiing and diverting A^iima^ 
and Arithmetic^ J^^efJ/wJ, with Examples of each: 
Alfo how to oblei ve the EciipfeSj and to know the 
fixed Stars; with fome memorable Obfcrvations con- 
cerning Time and the Equation thereof, Ea/ier, and 
* Ship's Diftance at Sea, ere. 

Seeing Anigma's have of old been the Diverfion 
©f Princey, and Entertainmei^j at Feafts, and of 
1 te revived among our annual Writers of Diaries, 
i will not be.amifst for the Information of their 
ingenious Affiftants and Contributors, to exhitic 
feme proper Rules for their Compofition generally 
allowM of. 

s 

An eAU'g^ is then an ingenious and beautifal obCcoring -the 
plaii 6&. Thing$> which when difcovered, ftiikes the Soal \vith 
Admiration; while we plcafing;lv wonder, to fee how it was 
po0ibU to Uy* as it were, a Veil before the Sun: It is an attifi- ' 
cial xeprefenting a Subje^ under the Shape of another, with Co 
much Cunning, that hides a Thing while it diicoversit, andpec- 
jEiiadcsus it is fomething elfethan wEacit isxeall/ defign'dfox. 

Ptft, 
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Fjr/t, That they propoft all their M»imiC% on 
Subjefts generally known. 

Stitmdlyy That they afcribe to no SubjeA a Pro- 
perty or Qiality incoherent to, or inconliftent 
with it. As for Example : In an MfdgmA upon ^ir, , 
it would be very abiurd to fay, it difcoloiirs all 
\ the Surface of the Sea, or defies the Fory of ifbMi 
Flames. 
Thirdly^ That they propofe not particular Qiiali- 
\ ties for general. For tho* by Sjfneedocht we fay ^K- 
^% AlhiA'-'^'-^quU albos babet denies ^ yec ic would be ve« 
I ry improper in an Mni^a upon a Bfacliamore, to make 
I tim Ipeakin general Terms*— /Vw wWie £i Damn ff 
1 Swins or fdUir^ Snm^. ^nocher Caution which may 
[ be reduced to this Rule is, That they propofe not 
I certain Numbers for uncertain. 
! Fourthiy, That they have a Reprd to Time. In 
I treating on Subjects which have been, but now are 
j not: They ought always to fpcak in the Pret^erfeH 
\ ^nff, not in the Prefent. As were I to write an i€i 
ntgma on Nojfr's Ark, 'twould be ridiculous I ihould 
fay 9 all Creatures living are within its Womb. 
This would confine the Anfwere/'s Thoughts entire- 
! ly to Things nm in him, To'this Rule may alfo 

be added the fce^ard they ought to have to Place, 
1 Thefe are Maxims fo plaiiYand common, that it 
\ mere an Abfurdity, one would think^ to violate 
any of t|iem ; atid yet it wTfe to be wiflied fome 
^ Mmfmatthi in. the Vlmei would be ty'd down to 
' them. VVhcnever they are violated, *tis certain 
^ the Reader is impos'd- upon ; for in folving an M- 
mimA, until- we can bring it t» anfwer in every 
Particular, we cannot fuppofe we have found th« 
Solution. If therefore the Propofer impofes a Fal- - 
^tv upon US, tho* never fo fmall, 'tis ftill an Ob- 
, jeftion to eur Anfwer, and we go on beating our 
Brains in etWeavouring to apply to fomething, 
' that which perhaps i% not applicable to any thing, ^ 
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EsampJe I. 

THE ehasv^ ^hiUis once was wond'imis fair. 
Each Youth's Delight, her Parents only Caxc, 
Admir'daiid lov'd by all the neighboring Swains* 
And owa'd die loveUeft Nymph that grac'd the Plaint 
Orant flic loY'd, of mean and loW HcfftCt 
A Scfrant is het Father's Family. 
Her fucnts knew how iht her Lot e hadplac'd; 
Tet blibi'd her not, becaiifc th«y faw 'twa» chaift;: 
Ojk Hottc to her each Mom they ftedy gnuif> 
For private Converfc with het dear Orant. 
UnskiU'd in Language he hertieart begniM 
IVith amorous Looks, and with obliging ^miie>| 
All Shapeshe wore, yet ne'er by her was fecn^ , 
Without a beauteous Face and lovely Mien. 

WHfcl^ thus lie had her youthfiilHeart httttfd^ 
' A foul Diftcmper feiz'd the blbdtoing Maid ,* 
Longtime abuttiingFeverra^d within. 
And rifing Puftules (poU^d her lotcly Skin. 

WHILE thus flie lay, th' indulgent Mother liear» 

rive Bic Leave once mote to (ce my dear! 
MydeacOf^ii/ Shefaid, 'twill eafc my Pain, 
If I can once behold Orai^ again : 

why vmSlI now in vain with Tears implore 
That Favour, ivhich was ne'er den/d befixe ? 

HER. Mother Cry*d, my Child, takeno OffioKq^ , 
tour Suit is now of dang'rous Conicqueace i 

1 can't permit you once to (ee your Love. 
Till Time Ihall this Di&rd^r quite^renulTft. 

AT length perceiving (he was left alone, 
'AndhcrDefire, asyet, fuffilW^ynone, - 
Up ftaits th'impatieat M«td with*«t>«lay» . I 

And to Orara's Apatuncnt found the Way ^ 
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SheiR}und the Obfe A of hei Paffion toOt 
And cryM, Whatf^s be t$ his PiuUis mm? 
. Tirn'refml, yos^re monfirems^^rtifn (&id he) thirtfin 
Heneefinh TUfte that lodthfim Face no mere, 

IMPATIENT of the Wrong, Ihe ttttn'd afide. 
And fiiatch'd a Dagger, which hf Chance (he fpyU : 
ThcnT half difiraded, to the Soomer flew. 
And at his Breaft the poimed Weapon threw : 
PiSf make thee fieh wigratefid Wretch, Oie fiud* , 

The ji^ Refentment tf an h^d^Maid, 
fierc'd thro' and thto% heftliupon the Grimml, ' 
lyhiiefiie, without Remoife, purdi'd the Wound: 
With unrelenting Rage (he trampled o'er 
^iis Body, which with utmoft Rage (he tore. 
And ftro w'd his mangled Limbs upon the Floor. 

LADlI.S,nedenbtthisfe(mtamemfnmTidtf 

IBntiflJhould^Myfietyrevealy 

Toefil otm at leafithe Story ntay be tmst 

JindhashemaSede*erhyfomeefym^ 

An(wer. A Lai; hhemng kerFati h ^Lookiflf-GIafi, ^ Hi 
SnaU-PoXi 



Example 11. , 

\^ FROM Shruhsaad fiom Tree$ and vaft Caf^erns below* 
And the Sweat of Mens Bodies> ourBei|igswieowe: 
But we^e odd kind of Beings, and ftrange Pranha havc^l'dft 
Some we have delighted* and fome made afi;ai4 
tf two of us meet, Sir, nay, if we be three* 
AH Things topfic-turvy we mrn prefendy : 

Alt then if our Number increased is to four, ^ 

We let all Things to rights, Sir, as they were bdbl6 
Ko Hands ever had we, or Colour e'er £iW» 
Noxcvettis'dCioyoa orPttKiltodraw; 

Tcr 
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Tfetwepaintwith fuch delicate Colour and Shade, 
And in (uch true Prooozrion ottir Kgnres are made^ 
Tliat we challenge Van Dikfi and thelamM jinisslH 
Such excellent Fiaoei atouft an, oo (how. 

By the Hel-tJ of Vskfc^e-Glajfet mny be reprefehtct! 
in a dsrl^nei Room. («$ 1 hftte ofltrt my ftlf experi- 
enced) the moft lovely $nA chifnilng Cok>tirt, I^ro- 
f portions and DiDteCesDf all oucwvrd 06jeft$, raft^ 
y furpaffing all that ev^r the'tnoA ceiebrtted Pain'- 
rers could perf(k7ni A cl«ar AosbU>n< i>f tUs tnofl 
wonderful acdL fldribU^^ IvptrtmeAt* I fliail hertf 
give you from the beA' Authora. and from my otwn 
Experience. 

Procure a goed Convex ot Hano-Convei-Glafs^ 
or, if you tal(e th^ Objea-Gla/s of a Seven--FoQt-Te- 
lefcope, there is none hw4ly to b& f referned before 
it; there being fevepal. Lncoj^vemi^Acie^ in Glflles, 
that draw above or under that Di{);ance. 

Make choice of a Iloom that hath got a North 
yi^indow (tho* an ^afi ot If^tfi may d« {Nrettv well) 
ahj let It be well darkned, ib that no LigKe cas» 
come in, but at the Hole where your Glafs is to be 
pUced: Then cnalce a.HfiJe. jn.thc.5hu|tex oIjUic 
jtiirth Window, about an Inch (or very little more) 
in Diameter, and letre 0Mn.thc<3afefflent, if there 
be one; for there' rtJu ft ae rib Glafs .beyond the 
Hole; then faften the Glafs with its Center^. in the 
Center of the Hole, by fome Tmall Tacks or N^irs, 
to the Shutter, and, Jtt the Dtftance yojf Glaft 
drawss hang up a trhite Sheet ; (or, which is tfH one,^ 
move the Sheet to ami fit), titt f<m fithf tft€ t)ntet 
Objeas are reprefente* on i« Wty diftlfi«Iy) theft 
faften the Sheet to the Cieling wkh Haih: 'Th*^ 
will, whatevcf is without the Hoi^^ aftd dijpdfiw 
to It, be repreieiltcd on that Shetft, with iflicWv^X'* . 
qui/!te £xa6^nefs, aa far, furp^fTcs the tttmfi& SfctU 
x)f any Painter to exprefs^ Ber if the Sun (bjne 

brightly 
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brightly on the Objafls, you wiU fiave the Cplqur 
,lz} '-'^ thw^iaUisir natwnU Paint, and Juch 
»n admuaUe Proport.on of light and Shadow, as 
IS impoflible to be imitated by Att; and I never 
law any thing that comes fo near this natural Land- 
* -^ \ ^u^ !.V''VI"," ''" ?°^ ^'"f' the Colours 

avo\Jlt,i\'''^'^ «[•''•'' '"'' J'l" "»'*? '^y «" means 
avoid the Sun s {hiniM near the Hole, for then alj 

things wul be copfufeJ. * 

And Tiere yOH Hve not only the ReprefeDtation 
ef patward Ob]efts. but their v«y Motion alfo 
«pre/red on your white Cloch: If tlie Wind^e 
the Trees, Plants or Flowers without, »<,„ havtia 
within on your lively Pifturej ,nd potbing can 
be^tnore pleafant, than to fee how .the Ck.l6urs of 
the moving Parts wi 1 change m thay do without. 

^aded from the light. The Motion of any Birds 
F^es, or ptier IMs, «re painted alfo in the fame 
Perftaion^ and the. exa^ Lineaments of any Per, 
^n walking at a. due Diftaj.ce without the Qlafs, 
ViU .be alfo ejcpre&d to the iife; and all their 
^lotwBs, PofturesandGeftuw, will es plainly ap- 

Shout. '•' " '^'^ *•*• *• monSil. 

fineft Sights in the World, but that all thines ava 
invMtetl, and the wpng £nd upwwd^; to «m^V 
which, take a common tooking-Glafs, of twelvToV 
fourteen Inches fquare, and hold it under" or «i 
tje Ghio ^j-ith an acute Angle to your Breirt • Por 
If you do fo, and look down intoT you will f« 
. »H -dhiMSs upon the Sheet inverted in the GlVrs- 

r'iV'fS/^.t'^^f* "^ bertftored to thw'r mSl 
Tfl a^ «ea Pofuions i and this Reflexion alfo 
. frpm-the Clafs g.v.sit.a Glarin«nefs that iavVir 
fwrprtwng,, and,m*j(es Jt Jpofc like, fome maeS 
ProfpeA; and th6 moving Images, like fo S 
Spe^ums or Phantafms. And no doubt but there 
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are man^ Perfons, that mighlc eafily be impdled 
npon with fuch a Scene; and would noc be per^* 
Iwaded but chat it was downright Conjuration. 

I have (fftich Mr Hirris) modi uje tf thu E^eriment t9 
€9mHiKf fome crtduhm Ferfota that thofe are abttfed and im- 
pofei upm 79^0 lee Faces in the Glaffes of fome cheat- 
ing Knaves amongft uSs who ftt up for.cumh^ Men. dnd 
rifcwerert of jiolen Goods, &CC. dnd have fathfied them, 
that much more may be done by this and fome other Optical 
Experi/nenti, and that ilfhhout the Helf of the Devil toOy than 
h ^y */ ^ clumjy Medfods ufed bytmfe Vermin. 

If the Glafs be .placed in a Sphere, or Globe of 
Wood (having an Hole, as large as the Glafs, bored 
thro* it) which like the Eye of an Animal, may be 
turned every way, to receive the Rays coming from 
all Parts of the ObjeAf, it will 1>e of good Advan- 
tage to the Experiment 

- You may with this Glafs alfo (as well as with a 
Concave one) make that little Machine called the 
Magical Lanthorn ; by Means of which are repre- 
sented on a- Wall in the dark, many Phantoms and 
terrible Apparitions, which are taken for the Ef- 
fe^ of Magick, by thofe that are ignorant of the i 
Secret. The Theory of this Lanthorn is fully er- 

; plained by Mr. Molyneux, in his excellent Book cal- 
cd Vi^tr. Nttva, Prop. 5^, p- 183. and the Machine 
at Urge" defcribed \ to which 1 refer my curious 

Header. 

And thus is one Paft of the Example explained. 
And this alfo explains two more of the former Lines 
in thefe Words, 

But wt*ere odd ^ind d Brnigf and flrante Franl^ hsveflay% 
Some roe have deliimed, and fome made afraid^ 
By which is meant, thole glorious Reprefentati- 
ons of Obfefts in a darkned Room, upon a white 
Cloth (or Paper) as I have before defcribed; and 
the frightful Apparitions made by the Magick Lan- 
thorn jufi: now mentioned. As for the two firfl 
Lines» 

-^ From- 
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■Frm$ timAi Jmd fnm Tkei mA v^ Cavm% bekw, ' 
jind the $mM ef Mtm Bdiieiy wt Bmgim tfnw^ 

h mearrt the Materials bp which Glafs is tnade| 
wliich is from the Shrub called JCtti, and molAfhef^ 
aud divers othe^ Things, .which, with Coals iuwn 
out of the Bowels of the Earth, are oaehed ; aad i» 
the hoxteft Wbrk in the World, in Blowing an4 
Grindipg, cmfm$ the Ofemm to fweat ia a plemi^ 
ial Manner. 
\ 

f S E C T I O N II. 

i 

Som€ ufdul and neceffary Him s for the plea- 
\ Jing Compjitim ^$T(per Jfrubmetical ^- 
Jiims ; hy ^Perfons of a ga^ mathm^tkai 
Genius. 



I. 



THE moft natural Wetfiod \n anfwering 
the Queftions, flioixld be a little regarded 
I in the Compofition. o . 

I ^ %. NoQueftion that can be anfwered two ways 
' ftottld be allowM of, which will neceffarrly lead 
lome from the expefted ibn^Wer. 

3^ Nothing that is very parad»ical, much left 
natural y impofTible, and *^d of ©emonftrttidn, 
^ mould be put for an Antkmemtl Qm^, 

A ^^ ainWguous oridoubtful Words ftotfld be' 
•uled, but fuch af^ plain «nd t^fy to be under- 

^ *t.^^5 %"H."'^-^^^**^^ Art mth 

the lateft and beft Authors 5 w irt Icafft our Terms 

and Phrafes fliould be.fp ipjain and eafy, as that 

none may be miflalcen or deceived by them : For I 

• * ^ think 



^ 
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think.it is much better and more improving, ito 
invent fomethixig iagenieus chan abihufe. Nor 
ilo I fee any great Benenc or Difficulty iiv puzling 
Mankind, and racking their Brains; nor is it ne- 
ccflary when there -is fuch an infinite Variety in 
the'Mathematidcs«of jplealant and prolitable Propo- 
(irions. All kind of Learning is difficult enough, 
elpecially the Mathematical, tp tike up the fhort 
Interims opf cnir Time, -without being made more 
tedious and laborious; therefore we (hould make 
it our chief Aim to facilitate and abridge it. 



Example I. 



WHEN fleecy "Skies had cloath'd the Ground* 

With a white Mantle all around, 

ThenwithaGrcyhoundi Ihowyftii, 

In Milk-white Fields we conrc'd a Haxe» 

J uft in the midft of a Campaign, 

We fct her up, away (he ran : 
' The Hound (I think) from her waf then* 

Juft thirty Leaps (or three times ten) 

Oh! itwasplca(ant£)rtD(ec, 

How th' Hare did run ib timoranily* 

Butyet fi) veryTwiit that I« 

Did think ihe did notsun, bnt^y: 

when th' Dog was almoft at her HeelSf 
i She quickly tttrn*d, and down the Fields 

Sheranag^> with lull Carreer, 

And 'gain flic turn'd to th* Place flic wcrci 

At cv*ry Turn Ihe gain'd of Ground 

As many Yards as the Greyhound 

Could leap at thrice, and flic did make 

juilfiz(ifldoiiotmiftak0) ^ 

Bout ! 



H 
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Poor times flic leapt for the Dog's three, 
Jut two of the Dog's Leaps agree 
With three of hers. Now pray declare,^ 
Bow many I^aps he took to catch the Hafc; 

Jnfwer. 

■I ^ 

LAST WinUf when the Fields were doath'dr 
And to the Milk-white Snow betroth'd, 
When Trees were cropt by frofty Weather, 
Their Buds and Leaves lay mixt together 
Sol did in Capricorn appear, 
And made flioit ftay in this our Hemiiph vei' 
The Time. I very well remember 
Was in the Middle o£ December v 
A Knot of jovial Blades did meet, 
And that our Mirth we might complear, 
Into the fiiowy Fields we went, 
To courfe the Hare was our Intent; 
We beat the Fields with wond'rous Oie^ 
Atlai): we f<^und a boxing Hare, 
Juftinthemidftof^ Campaign 
We fct her up, away flic ran. 
With nimble Foot, o'er a large Flain. 
Doirt wpndct I ufc Mr. Jr^/*#r*s.Verrei 
When! i^Ueour(ing Match rehearfe s 
^rwehadthecethe fame Greyhound: « . 

And with him cours*d the Haxe aroundi 
I well obferv'd when we did find her. 
The Dog was thirty Leaps behind her. - 

Itpleas'dme ib, mcthinkslfee : < 

The frighted Hare run timoroufly : 
TheDog being almoft at her Heels,, 
With Motion (wift about flic wheels. 
With full Ca^ieef away flic ran 
To th' Flac< tr^^elhe at firft began j 

X 2 i^ 
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six Turns in all the Hare di^ifitke* 
Their Number you did notmiftakc; 
If ropordon due I did comparei 
Between-the Leaps o'th' Dug aod-HlMe* 
For her four Leaps the Dog made three> 
The Sport was charming for to (ee^ 
Her Three, did two of his contain» 
So One in nine the Dog. did g^ > 
How many Leaps to catch the Hare 
The Dog did take, lUiall declaie*^ ' 
Four hundred and juft thirty two 
They were, and fo, good Sir, adieu. 



A 



y Example. II. 

Mr. fliclmri iVrdjt • made* a Voyage to ConSlamln^fe 
with Mr. Bmon, Qiecn EliKA^tb's AmbaflSidor: aa^ 
during his ftay there, upon the i^th of ?«//, i^94i 
for his Diverfion he ;made a Trip to t\\9 tusnne or 
IfhcK'Se^^ ^^^ Relation of It is tiiu^, The i6rth of 
3fi£/y, accompanied with iomi other of (sxvt N^tiotr, 
wfe went by Water to the Bfac^-^ea. Being' itf 
Miles from Conjimmtley the Sea* being afl tfte Way 
thither, little broader than the ffe/wet: BothSides^ 
of the Shore being beautified whh fcif atvd goodly 
Buildings: At the Mcmth* of thfe Baf^am Ifeth m 
Rock fome 80 Yards frofft t' 5 Maffif Ea^, where** 
upon ftandeth a white MffrWe PiHarr. calt'd femfty*^ 
Pillar, the Shadow whefofw9& i^ Foot lofsg, at ^ 
of the Clock in the Forenooo (whficb ts aU htf feyli 
of it to our Purpofej leavmg the Ueighthr flf the 
Pillar undetermined.) Now the La,tiw>dtf^ of tbe 
Place beinp found to ^e 4* l>g. S^ Mia, it is re- 
quired to find the Heighth of the PUUr. 
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Anfwer. 

The Sun's LongirutJe ^u\y 16, Anno 1^94, at 9 of 
[jth« Clock in the Forenoon, is, according to the 
^^roline Tables, 2 Deg. 47 Min. 31 fee. in Lw. 
''heiice, 

» * • 

* I. To fni tie SUn's DecHnmm. ' 

deg. muL fei' 
As Radius or Sine of« * ■ 90 : 00 ; 00 

To the Sine of the Sun's Diftance from 

the next Equinoftial Point: ^——57 : 12 : 29 

So is the Sine of the SUn*s greateft Dec. 23 *: 30 : oq 
To the Sine of the Sun's Declination at 

th€ Day and Hour aforefaid. ' I9 ; 3^ : o^ 

f- 2. Tofnd the SUn^s Heighth. 

As the Radius or Sine of- -90 : 00 : 00 

To the Cotangent of the Poles Heighth 48 : yz : 00 
So is theSine of the Sun*> Diflance from 

the Hour of 6. viz* • — ■ ■*4y ' 00 ; 00 

To the Tangent of an Arch, vi^— ^-38 ; $9 : 40 
.Which being fubftraSed from the 
Complen^ent of the Sun's Declina- 
tion, faV, 

As'theCofine of the Arch.found,— -yi : ©o : lo 
"ITo the Cofine of .the remaining Arch. of 

the Sun*s Diflance from the Pole— -58 ; 34 : 46 
So is the Sine of the Pole s Height*— —41 : o8»; 00 
-To the Sine of the Sun's Heighth at the 

Day and Hour aforefaid.- — 46 :. 14 : 3% 



.S^To'fndtheHiigbthoftheFiUar. 

AsCofineofthe Sun'sHeighth 43 : 4; : ^8 

To^the Length of the Shadow 23 Feet, 

jb is the Sine of the Sun's Heighth— 4^ : 14 : 32 
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i k6 'I&iytr to know the Stars* 

fl 

To the Heighth of the Pillar 14.0196 Feet. 
The Operation of Logarithms is left to the Rea- 
der CQ perform at his Leif^re. 

SECTION lU. 

Bj 'What Means we may^ know the StMts in 

th4 Heavens. 

f . TJY hairing the Piilure or Reprefentation of 
fj the ConftelfecioH by yoff, and knotvinpg one 
cuf mate 5cars of the hm^ GonAellacTOfi, hy com- 
paring the'€tarsin the Pifture or Figure, and thofe 
in the Heaven: a^nd: cotiMfl^ms their Situation Dif- 
tances and Magnitudes in the one, you may eaiily find 
out thofe in the other. 

2. By thepaffingofTome ofthc Pbnets, but e(^ 
pecially the Moon, thro' theSfgns, or by fomeEmI-* 
ftent Scars. 

.3. Sy their anrrfngta South, and if wkhal, yoit 
have their Hefghth giren, and then by a Quadrant 
find their Herg^hth tn the Heavens, yx>u may, with 
great Certainty and Eafe find them out. • 
^ 4- By tlterr Rifini? and Setting, when and oo. 
what Point of the Compafi; or by their AzimutH- 
afid Altitude, irinYg only a Qtiadrant and Ctmrpafs.. 

5. B-y foiwe tirftrument as rheHemifphere,G!obes^ 
or a Speaking-Tutof, who can point them out 
with %»eed amrd Cerraifity. 

TV i^ttff^n^ FAftttf frompui Ban. 

Watietff rtrely twinkle, Jupiter and rentfs ar^ Mj-v 
^er than fixe<J *tarSi they Inifc their Places frptH a. 
fixed Star xronffderably in a W«ek or two: Alfo by 

aa 
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an Ephemerh'y fee what Conftellation they are in: 
Jupiter and Ferns are of the firft Magfiitude, Mints of 
the fecond Saturn and Mercury of. the third: Saturn 
of a Lead Colour, Jupiter, of a Silvej, Mars of a Cop- 
per,. Venun like gliftening Silver, not far from the 
&n, and Mercury Itke Qiiickfiiver, feldom vifible, and 
always nbar the^n. 




SECTION IV. 

C§frcefning E CL I^SE 5, and tow to ohfervi ' 
them with Safety ^ ^leafure and ^ojH^ 

WHEN we confider the Penetration and Con- 
trivance necefliiy to lay the Poundatioix ot 
Aftronomy, we cannot but admire its firft Inven- 
tors, fo^h 9S T^aUi MileEus^ who is iaid iiril to huve 
jredifted Eclipfes : His Scholar Jnaximanden, wha 
found out the Globous Figure of the Earth, the. 
fiquinifiiftial. Points and Principle? of Dyalling, and > 
made the firil Sphere or knage of the Heavens: Aind 
al-fa Fy^;batptm or his Scholars, ta whom we owe the 
Difyxweif Off the hipft Syfteui of the Planets, who 
were pjro.babIy adli!ed b^ the Chatdeam and. Egjptiam, 
among wlu>m {fof^i informs us) Abraham read 
tenures ^ Jfirtf^my and Mitbmetklf. tpbkh Sciences lift 
Hgyptiaos umhrfiaoi mthin^ cf, '^iY Abiaham hzoMiht 'em 
from Chaldea into Egypt, and front, tbenoe. thy. p^it§ 
tb» Greeks. See Ant-iq.. Book i. Cb- <r. 

Eut the Afif onom^rs pf our Age have i^ained to 
much greater, perfedlioa in tjbefe Mattecs, efpecial? 
]y mEclipics,of theSun, which are rowch moxediC 
jicult than lunar. The; Eclipfe of the Moon hz$. 
xistff fame Appearance to all Spectators at the fame 

Inftant; 
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Inftant: Whereas that of the Sun may appear to 
one Part of the Earth totally oblcured, to another 
but in Part, on its tlonh Sixle, to a third on its 
South Side, and to a fourth not at all \ and all this 
at the fame Moment of Time. 

Hence it is, That the Lunar Edipfes equally hap- 
pening at the fame Inftant to that Hemifphere to 
which the Moon is then vifible, may be reduced to 
any other Meridian by allbvving the Time, belong- 
ing to the Difference of Meridians after theCal- 
dilation is ended : But an Ecliple of the Sun muft 
be calculated for ev^ery different Meridian, if you 
will have its' true Appearance, which n)uch encrea- 
feth Its Difficulty,* and amorig other Things m.ade 
^fftht Antients to err fo much, and To often herein : 
Wherefore, after the tuie Conjunflion is found, 
change the Time hy the Tables into th0'Time pro- 
per to ari6ther Meridian, by allowing itsDiflference, 
to which Time and Place find the PiralKxes, e^c. 
For the Parallax of the Moon differs in every Cli- 
mate, on which the vifible Eclipfe of the Sim 
principally depends. 

The Moon having only a precarious Light, fs 
covered with real Darknefs, whenever the Earth 
robs it of the Sun-Beatnis. But the Sun. on the 
contrary, which is luminous, or rather Light it 
felf, can never be really darkned by the Moon's^ 
covering it, only in Appearance to the Spe&ators 
under its Shade ; it is not the Sun but the Earth 
that is in Darknefs. Hence it may more properly 
be termed an Eclipfe of the Earth than of the Sun; 
yet becaufe of Cuftom, and the feeming Darknefs 
over the Sun, I retain the common Phrafe of the 
Eclipfe of the Sun. 

In general, there are more Eclipfes of the Sun 
than of the Moon, but Eclipfes of^ the Sun in any 

g articular Place Ire much fewer than of the Moon,; 
ecaufe the Moon's Shadow is lefs than the Earth's, 

and confequently does not inyolve any given Plac^ 

. • " - • ' * ^ » • - • ^ of 
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•f the Earth fo ofc as theEarrth's Sheidow does fome 
Pare of the Moon. The Moon ofmer takes away 
fhe vholeSun from the Earth, than the Earth takes 
;^away the whole Sun from the Moon-, the Body of 
'th€ Earth being larger, receives more Tranfits of 
the Moon's Shadow than the Moon of the Earth's 
Shaiow; and bccaiire the Sum of the Senridiameters 
of the Moon and the Earth is never lefs than s^ 
Minutes, and the Semidiameters of the Sun and 
Moon never greater than 34. The Ecltpfe of the 
Moon may happen in a greater Latitude of the 
Moon than the Solar; and in refpeA of one and 
the fame Place upon the Earth, the EcKpfes of the 
Moon wiH be more frequent; tho' in r^fpeA of 
the whofe Earthy Solar Eclipfes may exceed in 
Kumber. 

Moreover, becavfe for many Days together, the 
S«n*s Place is once every Year but a little diftant 
from either Node, during which time there happen 
generatty two Syzyges; tnd cqinfeqaentiy Eclipfes 
which are the greater, the nearer any New or FuH 
.l9k>on happens to the ftid Nodes, which Nodes are 
the Scfliiotis of the Moon's Orbit with the Ecliptic: 
In a. Year there happen (eldom lefs than two^ or 
more than fix Eclipfes. 

Aftronomers affrm the Sun may be eclipfed more 
than 12 pipits, and the Moon ti (if it liad them) 
fdr a Digit is one lath Part of their Diameter. The 
$iin is ftldom totally eclipfed in one Pkce, the 
Moon often: And the greateft Shadow the Moon 
hides, is not above 200 Miles, being the greateft 
Difference of the Sun and Moon*s Diameter, which 
according to the obliquity of Horizons is greater 
or lefs. The End ofthe Shadow, whether of the 
Moon or Earth* falls (hort of the other Planets, 
and therefore they eclipfe none but each other. 

The Sun*s Eclipfe arifes fooner to thofe that in- 
habit the ff^effem Parts, and later to thofe more E*- 
fteriy, becaufe the Moon's groper Motion from tf^l 

to 
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to Ei/t IS fwiftcr than the Suns near 13 times; 
and therefore it begins on the JVeftern Limb of the 
Sun, which Part is firft reftored to Light again: 
And if the Moon's vifible Latitude be Hwthy the 
Nmh Part, bit if Sf^uth, the South Part of the Sun 
is darkned, becaufe the Moon intercepts the Light 
of the Sun^ on the lame Side of the Ecliptick the 
Moon appeals, uk 

The Sun's E^fe lafts not falonp as the Moon's, 
the Sun's in any Place feldom exceeding two Hours, 
but the Moon's fometjmes more than fourj becaufa 
the Moon each Hour, goes through half a Degree 
about the Length of the Sjn s apparent Diameter, 
which the Moon muft be one Hour covering, and 
another Hour uncovering, abo it two Hours in alL 
Solar Eclipfes alfo are very different each from o- 
ther-not only becaufe of the unequal and uncer- 
tain Motion of the Moon both true and appar nc, 
the greater or Icfler vifible Latitude of the Moon's 
Diftance from the Sua, and unequal Diftance of 
both the Luminaries from the Earth ; tho* Eclipfes 
may happen pretty near the fame Time and Place, 
jet they will not, for the .above Reafons, be of 
the fame Quantity and Duration; for this Rule is 
certain, The Heavenly Motions Are inconimenfarable dmoi^ 
tbe/nfetves. ' nor hive the fame Fhosnotnend in every RefpeOy 
return d alif^e in any Place 

For the neweft and eyafteft Method of calculat- 
ing Eclipfes, fee Dr. Grefory^ Aftronomy, Boof^^SeSi. 
7. 8. and Mr Fiamfited*s Doftrine of the Sphere in 
Sir fonof Moors Svftem of the Mathematicks, 

Eclipfes are of manifold Ufes in Aftronomy. Ge* 

bgraphy. Chronologv, "and Navigation, to corr^'ft 

their Tables, Maps. Globes, Account of Time, and 

contribute very much to the Di fcovefy of Lonpi* 

tude both by Sea ^nd Land; and by the Win^s of 

, Eclipfes and Parallaxes the Mind of Man flic*; ro, 

f and penetrates into the Celefti^l Rejiions : Thefe 

/ are the Charms, as faith th^ Poet, vbich draw iorcn 

-'^ . the 



^ 
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th S«ii ind Mionon Eanb ; or more truly the Know- 
ledge of titem to the inquificive Inhabitants of 
the Earth; i>or do I*know a more evident and il-' 
luftrious Proof of Aflronomical Truth in Hypothe- 
iesy or Tables than may be had from Solar and 
Lunar Eclipfes. 



■M^ 



^ To heboid the Eclipfe vphbm Hurt to the Eyes 

QOME fimply prick a fmall Hole in a Sheet of Pa- 
CJ per, others ufe a Looking-Glafs; but a better 
Way is U'ith coloured or Imoaked Glafs, which 
defends the Eye irom the Beams of the Sun^ or by 
a Burning-Glars, reflefting it on a clean Sheet of 
Paper, held twice as far from the Paper as for 
Burning. 

'Tho' I do not here intend to prefcribe a Me- 
thod to thofe Gentlemen thgt. are furniflied" with 
Agronomical Machines, fuch as large Qyadrants, Sex- 
rants, whereunto are affix 'd Telefcopic Sights,' yet 
I fliall humbly offer a ready Aflronomical Appa^ 
rat us for others. 

Prepare a Sheet of Paper, whereon is drawn a- 
Circle; about <? Inches Diameter, divide its Cir- 
cumference into 5^0, its Diameter by 6 Concen trick 
Circles, into 12 equal Parts for the Digits; and 
another Diameter for Decimal Parts into an loo 
whereby the Proportion of the light and dart 
Parts to each other may be known; the ^60 on 
the Limb>, may ferve to determine the .Inclination 
of the Cufps of the Shade, t^is pafte on fome Wall 
or Board which is better. , '. 

Then Rule a Paper, like a Surveyor's Field-Boofc 
in 9 or 10 Columns, for the Ufes following. * 

Obfervations 
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I haa »n Auuo^hcK, «- 
lljr robe obfctr'd, where 

:i of Light before u 



Then prepare a Urge ProfpeA with two daJIcsr, 
the Eye-GUfs Concave, the Objea Convex, and »f- 
fix it to a Surveying Innrumenc, or the like, with _ 
a Ball and Socket, thatir may move higher or low- ' 
er, or to any Point of the Compafi ; and lei ^t 
f^and St fnch a Diftance from the Sheet aforefaid, at 
Jaft to refleft th? Species of the San to the like Di- 
ameter already thereon drawn; which let one or 
two mind bow the Shade commences, another ob- 
ftrvc the Sun's Aiiitude by a Gnomon and End of 
its Shadow, whethei- Wall or Stake; if you have 
no Qfiadrent large enough let fome other mind the- 
redtiied Pendulum and SunDval. and give Account 
of the mean and apparent Time ana Re^ifter in 
t4ieir proper Columns; particularly noting the 
Beginning and End of total Darknefs, and of the 
whole, whcnalfo each Disit is eclipfej, if the Air 
be clear, alfo. the Angle of Tncrdence, Ct. 

Nbu, The piincijpal Things to be minded are,' 
I, the exifl Time of the Beginning and End of the 
Eclipfe, and of total Darknefs when and where . 
fuch Eclipfes hsppen. t. The Duration of total 
Darkneft. 5. The Difference of the Colour aitd 
Temper of Light- 4-, The red Streaks of Light jbII 
preceding and following the total Darkneii, being . 
Indications of an Atmcjf|fhere about the i/Gion. 



r ^ 

, the Mithoi o/t^^/erv/Tg tclbhi cf tic Moon^ 

EClipfes of tbt Moon, \fft obferved for two 
Principal Ends; one A(lronomtc«l, that hf com- * 
paring Qbfervations with Calculations, the Theoff 
of thci Moon's Motion/ may be Perfeiie^l, and. the 
Table? thereof Reformed : The other GeographicaU 
that hy comparing among tbemfelveSy : f he Obferva- 
tions of the fame Ecliptick Phafes made in divers - 
Places, the Difference of Meridia^^ or Longitude of 
Places may be Difcerned. 

The Knowledge of the Eclipfes, Cumtity and 
Duration, the Shadows.Cqrvity and Inclination (S'c^ 
conduce only- to the former, of thefe Ends. The 
exafl. time of the beginning Middle and End of the 
£clf pies, as alfo in Total ones, . The beginning and 
en^ of Total Darknefs, i« ufeful for both of them. 

But becauCe in Obfervations made .by the bare 
lye thefe times confiderably differ from thofe with 
a,TelercQpe, jnd b?Caufe the-Beginning of Eclipfe§^ "" 
and the E|id of Total Darknefs. are fcarce to be ob* 
ierved iexa&jjy even M^itb jGl^flTes, (none being able. 
IP ^iftinj^uifli betweeTithie trfU2fSl)adow and PewM/»-- 
$f4,, iit^lefsiiie he hsith 6en for foyneTinje before, 
^f Line;,feparating them paf$ alqng upoa the Sur« 
faceor theNfoon) \. ,, . 

Laftly, becaufe in fmall Partile Eclipfes, the Be-* 
Iginningand End in Total ones of Tmall Continu- 
ance in rthe-5hadow,^the Beginning and End ofTo- 
t4|, J0arif npfs f ^are iJ,i^t^' for Nice Obfervation. hy^^ 
t^^^o^ of tjii^ flowgl^h|ie of Appearances which; 
- the ; ot)liiq,ue Motion of the Shadow then caufeth. 
Ypii^i^ kpafojns^i'th? following. Method is ne.cefla.' ., 
pr,,;tq,fij9:omRlil(h,.tJjp, Geographical Ends in obferv- 
iqgLunar^ Eclipfes, tree. (as far as is poifible) from 
the foremehiionted Incppveniencies. 

; I'iift^.it fliilt not be praAicable without a Tele- 
fcpjpe^ . Secon^ljr^ the Obfcrver {hall always have 



Opportunity, before his princij)?! Obf^rvarioh, to 
note the DiftinSion betwe^rr the true Shadow and 
Femwbri, And Thirdly, it Ih^ll. b? applicable t» 
thofe Scafons of the Eclipfe, when there is the fLd- 
•^encft' Alteration of the Appearances for thcfe Inr 
tents. Let there be of the eminenteft Spots dilper- 
fed ov€r all Quarters of the Moon's Surface, a fcleil 
Number generally agreeii on, to be-fcoriftamly made 
«fe of to tWs PUrpofe, in all the Parts of the 
World; as for Example, thofe which Mr. Hevelhtt 
«alleth Af. Sinai, M, Mnd^ M- P9rphyritt{, M Strorufhy 
ifif, BeibicA. Inf, CreUy Patui M^etis. Patm Mar^tis, Ld- 
€ui Hker Mapfy Let in each Eclipfe, not all, but 
(for Kiftance) thi^c of tbefe Sjpots which lie neareft 
to the gcli^tick be exa€Vly obferved, when they arc 
firft touched by thfe tru^ Shadow, and again wh€« 
rhey are coitipletely eritred into it,'a)ro m the De- 
creafe of the Eclipfe, wfien they are firft fully dear* 
from tbe tf ue Shadow. ' Bor the aocilrate Determi- 
njition of wbich Moments 6f Time, (that being in 
this Bufinefs of main Importilnce) Let there be ta- 
ken Altitudes of remarkable fix^d Stars on this Site 
the Line, of fuch as lie between th^ Equator an* 
Tropic of Cm:tr\ but beyond the Line of fuch as 
are fituate towards the other Tropic and in aU 
Places of fuch as at the Time of Obfervatipn; ' tt^ 
about four Hpprs diftant from the Meridian., 

To^bferve.aSoihr^cfitfe. 

\\x^ prepare a Room well darlcned, into whfch 
c^ft the Sun s Rays through a:T;"elefcoj)e b^a t^mf- , 
petent Length, as aforef^d,: to the End' of which, 
fea Paper, pafted on a fmall Board, at fuch ^Dil^ncc 
* that' the Species of the Sun. ma.y 'appear thereof 
about five or fix Inches bvei-J then divide bath^ his. 
Periphery into three hundrtd anci fixty D^reeis, p*e. 
For the better obferving the Inclination oftbeCUfps 
of each Phafis. and its Diameter into Digits and^ 
Parts, by 4:oncentiick Circles for'thi meafuring-thfe^ 
• ' . obfcuved 



. ^ Hrti? to oifirvt Ecltp/is.' . 1 3 J 

oM^i>r«<I V^Tts., Crofs xhoft Circfolae right Angles 
to which ha-nf a Line and Plummec by which you 
«iay keep th< vertical and horizontal-Circles in their 
due Situation. 

There is a eerttin Period of Ecltpres, calkd by 
I>r. HiilUy the (J)Mdan,jSM9i\ which, in Leap- Years t$ 
a^hteen .Year^, e}^ven Days/feycn Hours, forty 
three MinlMes and Afreen Seconds '9 but in a com** 
fiKwi Ye^r iseiphteen Years, ten Days, fcven Hours, 
forty three Minutes fifteen Seconds. This Period 
mty htvt very well for common life to examine 
Eclipfes bX) bac not tO( truft to for the precift 
Tinier , •. ' '•: 

- Uittfe^^ ^imftei fr0#;i' Black-Monday, rvbich ipfis 

Y. ' ' t). 'rt* Aid from the fame t9 

i€^x Maj^h 1,8 : la moV6 bacfypardS" 

.18 lo : 7 

^' • * i — '■■■ • y. D. H« 

Uyo April fi" : $ i6$i March 1% : 1% 

li ' ' Hi : '7 iecaufe Uof-rar 18 10 : 7 

lir98 April t9 : ii 16}^ Mkrch 18 : if 

18- io : 7 18 10 : 7 

170^ >4f/fi7 19 : 19 i6i6 March 8 : 8 

iS 11:7 ^f^^jJ Le^Tedf 18 11 : 7 

1714 3f^'ii: 1 ri5^S Feb. 2j : .1 

in • fo: y ^ 

• ^ "' * ■ On t^'htch Day a- 

174^ Aftj' 21 : 9 bout Noon hap- 

.18 .11: 7 hecaufe leap-Tear ^enei fuch ano- 

■ ' ■ ther dark Day ; 

176Q "June 14: \6 and therefore a- 

boat an Age ago was Jehominated Blacf^ Saturday. 

N^te, In alt thefe Days paft were great Edipfes of 
tile Sun, either vii|ble or jnvifible. 
' . Ml I will 



^ I 



t^6 The Difference ofEcIipfis. , 

Iwilldbfc this ^SCr/ON'with a Recapitikla- 
tion of the Difference bf cween an ficlipfe 



of cbe Moon, 
which is 
I. A true Obfcuratiott 
or Defeft of the Moon. 

1. *Tis from the .Shade 
or Penumbra of the Earth 
interposM betwixt Moon 
and Sun. 

3. It can only be feen 
by Night, or near it. 

4. It only happens in 
the true Oppofition. . . 

y. It appears in all the 
nodiurnal HemLfphere, e- 
very where of the fame 
Magnitude and Duration. 



^. It begins in the E<«- 
Aem and ends in the IVe- 
ftern Limb of th'e Moon. 

7. If the true Latitude 
of the Moon be Nortlj, 
fhen in the MLJdleof the 
|clipfe the obf(?ure Part 
of the Moon tends to- 
yOLtds the Somh, if the La- 
titude be^ntfeit tends to- 
wards the Nortk ^ • 

8. Its greateft Duration 
is when the Moon is in 
PeriiaQ about four HouifS. 



and Eclipfe of theSun» ' 

which is 
r;A ttue Obfcu ration; not 
of theSun,butof fheEarthi 
•2. 'Tis from the Shade 
or Penumbra of the Moort 
interpofed betwixt the 
Sun and Earth. 

3. 'Tis only feen by 
Day, or near it; ' 

4. It only happens, in 
the vifible Conjun^ion. 

$. It doth not api^ar 
in the whole diurnal He- 
mifpherej biit to fomeic 
is greater and longer, to 
fome it appears lefs atx^ 
(hotter, to fo|ne itappearf 
total or annulati toothers 
horn*d,.pr npneAttU. . 

6. It begins in the.»^- 
ftern Margin pf the Sun, 
and ends in the Eaflem. 

7. If. the vifible Lati- 
tude be NortK the obfcu- 
red Part of the Sun in 
the Middle of theEcljpfe 
tends to the A&itft, if mtb 
towards, the &>uA> 



8. Its greateft Durati- 
on is wb?n the Sun is in 
j4t»g^ gndMoon inPeriiao, 
about three Hours in one 
Place inrf* five; Hours 'in 
diffcreiit Placesl 

* 9' It 



Hyw to cakuJaU the ^lOtms. 13;^ 



^ It Hirppem '^fet^er 
«lian tht Solar Edi^fe in 
the fiiRie Place. 

10. In th« fatfie'Y^ir 
tiere cannot be abovt 3 
£clipfe$ of the Mooti. 



9. It happen* bfther 
than the Lunar in divers 

to. In bne Year there 
d^nnot happen above $ 
Solaf Ecltpfes. 



In half a Year's Time may happen two central 
Eclipfe$:of the Sun, or almoft central, and then all 
that Year fi^ill ht t\o Lnnir Eclipfef. 

In no Year will hapfiert r*(i than two or more 
than eight EclfjifeS. Tlie Total Eclipfes of the Sun 
are more than tNe Total EcHpfts of the Moori. 

ac^Qac^Q : @c^Q :.' @€s>c :: ac::s>Q ; cc::^c : GCS)Q 

S EC T I O N V. 

Anew and rt/idy V^ny to. calculate the Moti^ 
, ons of the Planet s^ for any Time paji or 
to cbrfiis 

fir the Sferii.- Add i Minute ^6 Seconds to his 
Plac# 4 Years before the given Time, and the Sum 
is his exaft Place for the given Time j fo you may 
tife tottny Year to come, by thi^ proportionable 
> Addition; and likewife look back 10 arty Number 
of Ybarsj fot the Tfme paff, by deducing one Mi- 
nute^* Seconds for every* fourth Year,. 
. For the MMn. Look in an Ephemeris for twel3^ 
Years before, and if you would icnow the Place 
of the Mom for the jft of fanHHiy, fee the Place of 
the Moon the 2,7th: of Rhrumy la Ye;|rs befi^^re. and 
add four Signs i Degree s Minutes to the ^fo9n's 
Place that a7th of February, and the Total is the 
Place of the Uom on tbe ift of ^artutry^ defired, io 
fliall you be fure to have the Moons Place within a 
few Minutes Twhen it dilFers moft from the*Cakula. 
tion bv the Tables) but for the moft Part itSviJl 
not differ at allj and thus proceed from Daf to 



»3* How to calculate t hi Planets. 

Day out of the old £pheiQeri$f adding ftill 4 5: 

I Degree 5 Minutes, and write it aeainft the an^ 

fwering Days of the new Ephemeris mcceffively. . . 

r Fpr Satwm, i ^Mnuarjf 1669, I take an. Ephemeris 

for 19 Years before, wt 1^40, then compute the 

Diftance of Sxtum from the sun on the laft of Decern^ 

her in the Ephemeris for this Year i^^8, and having 

done this, I run my Eye up and down in the E- 

phemeris 1^40, in the Beginning of fannarj, or elfe 

m the End of Decemhpr 1^39, 'till I find SAtum at the 

fame Diilance frpm . the Sun that he is the hSt of 

Vecember 166$} then I confider his daily Motion 

from that Day to the next, and the fame I allow 

hrm from the laft of December to the firft of January 

^66^, arid fo from Day to Day, allowing him more 

or lefs for Jiis daily Motion, ^according as I firid 

the Motion of Saturn either incrca fed or diminilhed 

in tlie. old i Ephemeris at the fame Diftance from 

\theSun. ,, , . 

. For Jupiter, Take an Ephemeris for .iz Years be- 
fore, or 83 Years before, and do as for Saturn, con* 
fidering the daily Motion: of Jupiter in the old E- 
phemeris, at the fame Diftance he is that Day that 
you defire to knonv his Place for. 

ftr Man*' Take an Epheiaeris for 79 Years and do 
•in like manner. 

fwr . I'inMi Tak^ an Ephemaris for 8 Yearf and do fo. 

For Mercury. Take an Ephemeris for 13 Years and 
.Jo fo. 

Omne bmum melm quo communm> 

Oueftionlefs, much more may be done, to which 
) hope the Ingenious will be prompted on by this 
Effay. . . 



S E C T I O N VI. 

'AT^hkof all the vifib/e Eciipfes of Sun and Moon, from 
mJTear 17^0 to I760, under tffs Meridian of London, 
^ Year 



YearfMon D. H. lA. 



L(^' > \t^t. 



I730 

I731 
173* 



Dec. 
1713 MAy 



fan, 11 

f^J 3 
^m 8 

Hov* 10 
5 



1735 
173^ 

1737 

173^ 
i739 



1740 

174? 
1744 
X74^ 
I747 
1748 

1749 



I75» 
I75I 
17531 



a 
17 

M 

S 

18 
28 

3 
13 

i4 
18 

II 

15 

19 
13 

i'3 
28 

II 



Sep. 
Mat, 
Sep. 
Feb. 

Aug. 

J An. 

fuly 

Dec. 

fan; 

Dec. 

OH. 

Apr. 

Aug. 

Feh.* 

fufy 

fuly 

Dec. 

Dec. i:j^ n |2 

fune *^ 

Dec. I 

May 28 

Afov< 21 

Apt. 6 

OSt/ I4 
l7$yMar. 1^ I2 12 
1757^^ i3 »9 ^ 

17583^'^. 12 18 13 

l759fan. 1 1^ 4<^ 

jj««f I 19 22 
N0V. II 5^ 48 



13 

5? 
21 

^3 
II 

14 

3 

*3 
lo 

4 
20 
lo 
Tl 

15 

8 

I2 

17 

22 

XI 

8 



34 

55 

59 

12 

37 
5^ 
33 
5I' 

24 

4 

44 

3 

54 
^^ 
49 

2^5 

49 



9 
18 

13 

21 



35 
3* 

5 

2 

30 

34 

8 



9 
3^ 
58 

47 

20 

59 



t 
H 

V 

K 
K 
K 

a 
a 

m 

K 
•R 
A 

n 



D. 

14 
22 

28 

10 

i5 
22 

8 

8 

17 
It 

16 

22 

4 

II 

8 

13 
II 

9 

7 
6 

2 

I<f 

2 
18 

28 

21 



I 



Si 
n 



M. 
10 

»5 

4 

2 

48 

52fc 

^7 
18 

39 
19 

9 

22 
14 

38 

39 
19 

IQ 
46 

17 

5' 
18 

18 

38 

3^ 
14 

16 
13 



I7 44 
lo 35 
27 ji 

3 10 

7 19 

is 48 

7 51 



4 
22 

•8 

22 

I 



20 

51 

3^ 
8 



D. 

o 


o 

o 

o 

o 

o 

■o- 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Q 

o 

o 
o 
o 
o 
o 
o 

*. 

o 
o 
o 
o 
o 
o 
o 
o 
o 



Digits 
D. M. 

53 
7 

5» 

48 

I 



2 
.6 

I 
20 

o 

9 
8 

5 
2 1 

20 



20 
»5 

37 
45 
3» 



lo 5j 
4 34 



M. 

46S A 
15S A 

55S D 
3ND 

32 N A 

8ND 

32 N A 

39ND 

IN'A 

IS A 

39NDI 

2f2S A 

2IS D 
37S D 
12 ND 

27 -ND 

iN A 
40 N 

IS 
35S 

39 s 

5S A 19 41 
4ND 9 53 

49NAI 4 
44ND' 4 

.13 S D .7 

ijS 1>I6 

3N Dil 

2rN A lo 



A 
Dl 
A 
D 
A 



4 
6 

7 

2 

20 

21 

8 
6 



8 

22 

6 

lo 

49 

30 
o 

6 



A 

D 
A 
A 
D 



39« 
45S 
llS 

41 S 
38 S 
30 N D 
f NA 
39NA 
52 ND 
1.0 S D 
44 S D 



8 

5 
8 

7 

II 

21 

6 
o 

4 



38 

3^ 
9 

9 

8 
18 

14 

3 

13 
43 
3i 
17 
4» 
47 
35 
30 





3 




> 







3 



© 

■> 
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40 How Jp c4ttct$laU the ^lamts%, 

\ ^abU (f the Planets Difiahees^ Ecccntri-* 
vMiSf Revohithksy ^c* 



irfidarfk 



■Mh*a 



^-t^ 
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Mean DiAtnce of the Sun. 



Eccentricity. 



*• - •• ^ ^ ^ • Inclinaticm 6f the Orbit, 
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Rw rC Periodical Herolutipn. 
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Motion about the Axis* 
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>.8 y* 



^ 5 P Aphel. Longitude Axis N»<Ie; 






■< I a 



o a o I rt '^ ^ 



1^ 

Apparent Semidiameter* 
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J},-^w:(*« w ov Heit. 
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U 



Of Time and its iHvifion. t^\ 

If one Diretlion, Station and Rctrogradation of 
a Planet be compared with another D»r^Aion> Sta- 
tion and Retrogradation, thef will be found une- 
qual to each other, hot onlf with ftfpeft to tht 
Arches in the Ecliptic, but alfo With rtiftd to theif 
Time, and this Inequilitf is greater in Mm thin in 
^upltif and smtufn'y then cbufing a Mean betwixt the 
&id Inequillicy^ 



The direft Pro 
greffions of 
Stattonarf. 
Jletrogvada/tions 



^ » ^ ? 411^5 



X44 1^4 70f 14* 91 %!' 

8 4 1 1^ t ^^y^' 

_M4 119 71 4» »» ^^y^' 

%7\% St|ti- rbetwixt D and t^ Afpeds with © 

4P Y ^^^^y '^ ^^ ^ Afpeft with 

^j when c betwixt 4 and fdiftantof O 



'♦i^v^ 



♦♦ V w 
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S E C T I O N VII. 



OfTimey and the Divifiontherecf' 

A Year is; fometjimes^tafcen for the Time of the 
KevoKitipnlof ^ Planet through the Zodiac, 
in 'which a Month is fometimes called a Year* 
... Another different Year ii' the entire Revolution 
(apparently) of the fix*d Stars, through the Zodiac, 
which:th^7 call ikeAfmmMMffm. But a Year is pro« 
perly^ that Time which the Son takes to run thra^ 
the Zodia^rin,. and i*^ of two ftrts, the one Aftro- 
nomical, the other Givil : The- Agronomical is two- 
fiald, tccocdist^ » the wo Ui£^rent«ounds of the 

Sun's 



*A 



f 4ft OfTiini and its Divfjj(»h 

Sun's Revcdttcion ; mmely, ^iifemi/ ttidin-ifjfd/, ithe^ 
^«re^ Year k the ^ih^c of Tftat ifati: tM Sua hitvw 
ing departed from a &t'd S€ar rettif ni tO tlie fftiile 
jn^.An4. ic h itff.Dty^, ^ Housn, «i»ll 9 Miitutes 
imfly. Tbe.lhpiini^ Year i^ that turhentin tiie Sim 
ie^vting from one of the Gardinil Pbitics^ thie e- 

?|ainofiml or^tilitkl retUrm tio tc again, and fs 
otnewhat lefs than tht SydereMy becauf<e the Gafdinal 
Points of the Ecliptic themfelves go backwards, 
and as it -were meeting l*e Suh. This Tnfpieal Ytar 
is 3^ J Days, ^ Hours 49 MinuteCz* SedbtiA neat- 
ly, 'ant^wantf «boirc i4l4intttc$ of the^ijfdeittti.' 
. Th^lCivfl.Yearis the Spittrc of Tinat that ffie 
Mocton :of the Sun: or (M«onr cTr both; fioinc'i^ 

S(?oivM •'^X-^*'^ fettlfci Orftoirt ^ «|iy ^JfWtwi^ ar 
^ountry. There arc three I^rms ot the Civil Yea^, 
trf^i. Eicfaet purely Lumr, or *putety Sblar. Oif Ljrh^- 
^itr, which i: made up of both. The Lunar Year 
confifts of twelve Lunations, or 5>ridiiV<«/ Months, 
tharare finittiei ttl 3^ I>»y$, 't^Wn^^fSWB-aiiwft, 
this Year wanting ftear 11 Days of'the I^dfiVW Ye^, 
would wander through all the Sfcifons of the Year 
in about 3 a Years : Thiifort of Year i* ufed among 
the TUrlfS.^ : ' '; ^ "" Z 

There are three forts of Sb/rfr Years, or fuch as 
are fitted to the Motion of the Sun alone, and the 
Vicifffiude? M" tfe. :ft¥rftrL «tp?n<liM t^weofl ; the 
lEgrptian; fnlkfi^ and GftgmArt\ the tgyp^n Year con- 
fifts of 16$ Days, which they divide in ii Months^ 
•f jo Days.'eaA, slid i Days w W addoid ^ftt Ae 
Bfid; this. Year wdntiiig' ttfeat ^Hoitrs M thfe Slilkr 
Trcflcal Year, fn 4 Yews it gets new t wfidl^Di|r 
before it. and in i#^d Years Its Begitttting trandcrs 
throuf^i all the Sealbna t)f the Yett. 

^Im^QiJkr finding -tWs Year to t#atit'><? «6uft, ht 
jidded the Dav made of «tem in «v«ry'ii Years !«' 
tw^en the agd and a4th bf fttmaty. :Thii ^ic<^ 
Y'ear cotifiMng of 5^5' DiysJlahSevcry 4th Vesif ^ 
|t#<? Days, jsAea ficted <f«rr 4fr«iNMN^M|F»r4Ai#r; 

becaufe 



';..•*•■* 



\ 



On Eaft4f^ 14) 

%ec»iTftit k s 1iltan.fa#twc«n the Nituiml or Tropi- 
cal Y«ar «f }tf9 DBySy f Hours, and 4« Minutes; 
•nd th% ^deH$i Year of $61 Days, 4 Honn, end ^ 
Miniices. This Year was held c^inmdn among all 
polite Nations, from AmMthtt (who reAored it u^heR 
almoft lofl) antp the Year ifii, when the fntidu 
iCf/#jii;ir was reformed by (7K EGO AT Xili; but it 
is (liil in ufe bjr us in Britnn and In/W, 4bc« Yet 
it muft be cori'fers'd, the Quantity of oxit^uiiin 
Yeair is too big, on winch Account the Beginning 
of the Year creeps forward in fej^ard of oheSeafons, 
err (whidb is all one) the Equinoxes and Solftioes 
•creep backwards^ in regard of the Days of the 
Year. Ax\i fince this Regrefs is about 10 Minutes, 
S.O Seconds, in about 153 Years it will beal>ay$ 
and <:onfei^u#ntly frofn 'the Y^ar of CMt, 51^^ 
therein «he Council of Alios was held, to the Year 
1581, wfaeraiii^ th6 Pope r^fopioed the Kalendar, 
fiMiely,^ ti^o-^'Yeart) this K^peft <wes( to Days. 
Hence it comes to pafs that whereas the Vernal- 
Equinox happened about the 21 Day of ^jrr6 fn 
the Time of the hUstne Council, in the Year 15^1 it 
crept to^t'he Mth^ and this Year 1 7 50. It*s on tbo 
^th Dfty, differing from the Ecclefiaftical Vernal-E^ 
^liin^iiK ^UchH tlie^ iift'of iteril^y w'Days. which 
Variation H cfiirfed hfowc ^^isnlTeaf'evceeding our 
SBUr Year hf t e 1^tn lites', near* t . . 

' • • • 

;•..:', %iC T to N V1.H- . , 

r^BS B« f ;| N:^/5Jf '^aiA ; t' vuft DftTei-ence^ 
V/; betw^eti dbr Eccldhtt?(*aJi'Cw« thereupon,* 
Vvq the.JP^yiPg i*P celeftiaf Full l^Bons arid Ejrti-' 
noxis^ J ftall ta]ke this €i)porturiity to impi^rt my 
l?f9ji#its llfereupon, to fittrfy th'eCWite therein; 

The 



144 On Eajlef* 

' The Nicem Council, jtm ^xr> decreed EOer-D^ 
to be that Suiulay. which falls next after cfae firft Full 
Moon, that happens after theVernal-B|utnox, which 
we pretend to follow and explain in' our RubricJi, 
where we defign Edfter-D^ u be aiw^s tbefirfi Sunday 
it^teribe firft FM-Mtm,- vMcb hiffpm next af^ir the one' 
ani twtmetb Dai cf March ; and if the Futl-Motn happen 
vfw Sumky, £aiter*Day is the Suniay after. Which lift 
needs Amendment, foe inflead of the SUmtay after, I 
fuppofe it fliould be that-very Suniay, according to 
both the Tables ift the CbwfiwwPrijw ; and the reft 
of it alfo needs further lUuflratioa from the foU 
lowing Rew^ri^J.. 

lyf, That the Eoclefiaftical Vernal Equinox is ftill 
fix'a to the %iU of M^A, ;tho' the trmi . is How tbou^ 
|i^.90i-i>r Iptln^^hich Variation tscaqfed by ouc 
^u^mY^tx exceeding 9VkX satar i\yy ii. Mihintes near.^ 

xiy That tht'Pt^hai Full Moon happen AiU oil 
the 14th. from the Pafchal new, i. e. but 13 Days 
compleati; - ..• - , $ 

3^) That the Words t^xt after the ii/f, include 
that Day as certaiijl/ here, as ii^ a few Lines aftei: 
Afcer^n Pay is fud to ie 40 Z?4t/S after E^€f , includes E<i- 

fier-Di^ : • i.J • . i:'> , .. :^•{^•^ /;/:: .; 

r 4rjbv That ,theP<{/i^4^ Full ^QOj>s. which M^jeoJjferve 
we qeatr 5i>»xs iftei thanr thofe.jP'f < tbie fHlsav^ns/ 
becaufe they have Iqft an, HflWr«94 ^ih^J^/JpvRJy*'. 
nineteen Years, fince that general Council. 
t ^th. ThtP^chni New Moon is boujnded with March, 
thcUh and jipril the ^th, the Pafchat Pull'Mobh with 
March the ii/t.^an^ ^i/^ the-Hi^f jnd EaBerDay 
with March iid and' Apnt lytn, on whlcn Limits, tho* 
they may happen. yejt-ij^^W ^ exceed them. 
6th, Till the JCe/nii4r4)eVerormed. we are not to 

rmrdth?TQ<A?ftifil «^ ifmrnify 9F^^^^^ 

as,jthey . happen in|^t>e, Heavens no^artays. tgBuJ 
tTie^epute4,EccIenamcal*£^j4i>w^^ and Pun 

Uodrn.. as they indeed happened fn the Time of .tti^, 
l^ceng CpuncU, alipm 14 Cem^e^ ato, ' which we ob^. 
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tain by the Direftions of the old Prwwi, in the Ecr 
clefiaftical Kalendar, which here follow. 

Tbe U/iy havitjg the Prime )t^d Dominical- 
Lcttcr, to find KaJ^tek. 

IN the firft Column quickly fee, 
Look out the Primty where e'er it be, 
The third Sundsy after, Eafter-Dsy fhall be. 
And if the Prime on Sunday be. 
Reckon that for one of the Three. 



Example ift, Suppofe the Prime I, 
Domimcai-Letter C. The Prime is a- 
gainft Aprii the ^th, the firft Sundajf 
after is the nth Day, the fecond 
Sunday is the i8th Day, the third 
Sunday is the zjth. for Eafier Day. 

Example zd, Suppofe the Prime i^,* 
Dominical'Letter D. 

The Prime ftands againft Mtrcb 
the 8th on Sunday, the fecond Sunday 
is March iKih, the third Sunday is 
the lid or March for Eafier^Vay. 

But if atiy ignorant of the Ec- 
cJefiaftical Full Moons, ftall apply 
in their Room the celeftial Luna- 
tions and Equinoxes, they will 
find the Difference fometimes not 
only of Days but Weeks: nay, a 
whok Month.: As in 1710. 1713, 
'747, 17 yo, 1774, 1777. (When 
Eajter falls high, and the tpafl ve- 
ry little or very large) and if no 
Reformation be, the Error will be 
6 Weeks, Anm 1437, and after 
i6^ Eafter will never haj^pen ac 
cording to the Decree or the Ni* 
f^w Council. 
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To concliidej 1 ftiall humbly propofe to the Con- 
(ideration of my learned and judicious Superiors, a 
brief eafy Way to reconcile the Kalendar tp the 
.Heavenly Motions as tl^ey were at theBegirvnihg'cyF 
our Chriftian ^a, without Cohfulion in the 
Dates of our Civil Contrads. tiTV. 

For th<* Term of fifty-two Years to come, omit 
all the Bijfcxtilei, which will be thirteen Days: This 
alone uould gradually and infenfibly, without the 
leaft Inconvenience, bring us two Days before the 
Gregorian Account, and be agreeable to the Sun's Mo- 
tion at our Saviour's Birth, and caufe theFeftivaU 
to be kept according to Primitive Obfervarion, af*^ 
ter which fifty-two Years, obferve the leap-Years at 
ufual, till even Centuries as i8c3o apd 1900, count 
common Yean; but 2000 make a Leap Year, and e* 
very fourth Century enfuing, which will prevent 
the Variation of one whole Day in loooo Yea«. 




SECTION IX. • 

Of the Equation of Time'^ and to regulate 

Clocks and Watches. 

HOW beneficial and neceflary Pendulum Clocks 
and Watchei are in the Affairs of Hpiijan 
life, 'tis needlefs to relate: But fomething refpeft- 
ing their right life and^ Mathematical Underftanding 
of them, tnay be acceptable to feverai 

ThcxClocks I here mean, are faich as are made by 
a. skilful Workman; for a Piece ill made, may vary 
from the equal Time a Quarter of an Hout in a 

Month. 




i 
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• 
Month. Whereas a Piece made by « jiidicious Hand 
wiil not eir a Minute in the fame Time, if truly 
aJjufled. As to the Exaflnefs of thefe long and 
weighty Pendulums, we are by. many curious Ex- 
periments IbfSciently fatisfied, that they ate themoft 
fteady of all Artiiicial Motions, yet it will rot point 
out by the Index, contini^ally the fame Time given 
by the San on an exact Dyal,^ but in a few Days 
ire may be fenfible of the Gain or Lofs berwixt 
the Dyal and Pendulum Clock; now this Difagree- 
ment is not occafion'd by any Defeft of the Clock* 
but proceeds from a two fold Inequality in the 
Heavenly Motions; to wit, the Eccentricity of the 
Orbit of the Earth, and the oblige Pofition of the 
Equator to the EcHptick. :■ ' ^ 

As to the firft; we mav obfervtf, that if the year- 
ly Orbit were indeed circ<>Iar, and had the Sun in 
tjic Center ; fo that the Diftance of the Sun from the 
Earth fliould be always ths fame,, no Caufe of this 
Inequality would be found in the Figure of the 
Earth's Dibit: But in the Ellijjtical Orbit, MiJiere 
the Quantity of the diurnal Motion is unequal, and 
cli\ erie in fome pay«i from what it is in others, the 
Thing muft be neccflarily otherwife ; unequal Por- 
tions being continually added to the diurnal Revo- 
lution. As for Inftance ; in the ApbelU. the Earth 
by its flower Motion doth daily change its Angular 
Pofition to the Su|l lefs than it doth in the Peribelk^ 
and confequently the Angle is lefs, which it doth 
then finiQi over and above its entire Revolution, 
to be added to that Revolution, that fo the Solar 
Day may be completed ; for the diurnal Motion; 
which as to the luperior "Focus of the Ellipfis, is 
always nearly equal, is confiderably unequal, with 
refpeft to the Sun near the inferior Focus; and thus 
an Inequality muft needs be introdiiced into the 
Natural Days, 

^ The other Caufe of the befpremention'd Inequa- 
litft is the oblique Pofition oif the Equator to the 

N 2 , Ecliptic 
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Ecliptic. If the Axis of the Earth were always mo- 
ved Parallel to the Axis of the Ecliptic, and confe- 
quentljr the Plane of the Equator had coincided 
with that of the Ecliptic, there would be nothing 
in the Earth's Pofition, with refpeft to the Ecliptic, 
that might caufe this Inequality. But when thie Di- 
urnal and Annual Motions are performed on very 
different Axes, then an Inequality of Days muft 
neceflarily take Place. For in this, the Sun's Lon- 
gitude along the Ecliptic, and the diurnal Motion 
along the Equator, which we call the Sun's Right 
Afcenfion, are both taken into the Account; and 
unlefs every Arch of the Ecliptic anfwered to eve- 
ry equal Arch of the Equator, fo that there were 
no Difference betwixt the Longitude of the Sun 
and his Right Afcenfion,' which Thing cannot be ; 
there muft raoft certainly an Inequality of Days a- 
rife from thence, E. G. Let the Longitude of the 
Sun be five Degrees, hi« right Afcenfion then muft 
not by Trigonometry, exceed four Degrees, thirty- 
five Minutes, and a Quarter, which wants twenty- 
four Minutes and three Quarters to he equal with 
the Sun's Longitude: This Defeft of twenty-four 
Minutes, forty-five Seconds turned into Time, comes 
to one Minute and forty Seconds f^t which Space, 
tho* in it felf may feem fmall, yet when it is aug- 
mented for many Days fucceffively, bv an almoft 
equal Increafe, will introduce in a while an Ine- 
quality too great to be neglefted. 

Both the Quantity and Place of thefe two Caufes 
of the Inequality here mentioned, are very different 
in this our Age, and require to be diftinftly calcu- 
lated. Now the former of thefe Caufes, to wit, 
the Eccentricity of the Orbit, which differs wholly 
. from the latter, renvits us to the ,4phefia and Perihelia 
' for an Equation of Time, which anfwers to the 
Quantity of that Eccentricijtv. and is once a Year 
to be added to the apparent Time, and once to be 
fubftrafted frort) it. But the latter of thefe Caufes 

which 



Of the Equation of Time^ &C- 145^ 

which is plainly difFerent from the former, makes 
an Equation of Time eaual to the Difference be- 
twixt the Sun's Longitude in the Ecliptick, and 
his right Afcenfion in the Equator; and which be- 
ing to be reckoned from the Equinoxes to the Sol- 
ftices, and from the Solftices to the Equinoxes, is 
twice a Year addititious, and twice ablatitious, 
and is almoft one and an half of the Eccentrick E- 
quation. 

The whole Equation therefore of Solar Days is 
not to be gained from either of thefe Caufes finale 
or alone, but from the Combination of both, for 
where both the Equations are addititious, or both 
ablatitious, the abfolute Equation of Time arifeth 
from the Sum of them, .wnich is to be added to or 
taken from the true Time, according to the Tenor 
and Nam" of both the Equations; and where one 
is addititious (or to be added) arid the other abla- 
titious (or to he takeri from) thence for the obtain- 
ing the mean or eyen Time, the Difference of them 
is to be added to or taken away from the true Time^ 
according to the different Time of the Year and 
Title of the greater. 

From this \^e may plainly obferve, that there is 
a Neceflfity of this Equation of natural Days,^ fee- 
ing it is founded on true Aftronomical Principles, 
and proved by corred Obfervations. I fliall in the 
next Phce apply it to Pradice in regulating curi- 
ous Clocks. Firft, we muft obferve that a Pendu- 
lum Clock goes eq'ial, that is, one twenty-four 
Hours at any Time of the Year, is as long as ano- 
ther twenty-four Hours at any other Time of the 
Year; and this is perpetual and conftant, and there- 
fore oup;ht to differ from the apparent Time ihewa 
by a Sirn-Dial or other, Inftrum.enc, as much as is 
the Equation of Time in Excefs or Defed. Thus, 
ybu may fee by the Table, that there are only fouf % 
Days in the Year on which tiifi Equation of Day$ 
ceafes^ that is^ the apparent and mean Time are 

N 3 then 
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then the fame, w^. Apil 4th, %nt the ^th, Auiu^ 
the 21II, and Dectmber che i;ch. If on any of thele 
we fee a well regulated Pendulum Clock to the ap- 
parent Time (hewn by the Sun, on any Day after- 
wards, it ought to differ from the Sun fo much as 
is the Equation of Time by the Table, if the Equa- 
tion is to be fubflra£led, the Pendulum ought to be 
fo much flower than the Sun, and if the Equation 
is to be added, the Pendulum ought to be lo much 
fafter than the Sun. 

Thus, if at any Time you defire to adjuft your 
Clock, and bring it to meafure the equal Day, you 
mud either add or fubftraifl the Equation of that. 
Day to the apparent Time given by the Sun, and 
fet the Clock to it. For Example, the Year 1710, 
^an. lyf, at Noon (the apparent Time, or true Noon beini 
found by a Dval^ or frue Meridian Lm) in the Table of 
Equation, I find eight Minutes, forty-feven Seconds, 
with Title Add, wherefore I fet my Clock eight Min. 
forty-feven Seconds paft Twelve; and obferve the 
third Day if it be nine Minutes, thirty-two Seconds 
fafter, then the Clock goes well 5 but if it goes too 
faft, fcrew down the Bob, till it gain, as in the Ta- 
ble (at that Time of the Year) and if it go too flow 
fcrew up the Bob, till it agree in going with the 
Table. Therefore your Clock muft always go fo 
much fafter or floiver, as the Equatioii in the Ta- 
ble, agreeing with the Time of the Year. 

Thofe Pendulum Clocks by Experience is found, . 
Whofe Swing in a Minute makes fixty Rebounds^ 
(As byTryal youllfiml) if you meafure their Lengths, 
Will contain juft thirty-nine Inches, two Tenths; 
If fo. then how long muft that Pendulum be 
That Ihall make tha fame Number of Swings to agree 
A. With the Nuipber of Inches its Length doth contain. 
In the Space of a Minute, Td know very fain. 

Anfaet, 



•' 
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Anfwer. According to Ricciolm. Reciprocal Pendu- 
lums art to each others Length as the Squares of 
their Vibrations in the fame Time. Threrefore In- 
ches 52.063035^1625108271 which is the Cube-Root 
of the Produft of 3^.1 multiplied by the Square of 
6o* is the true Length of a Pendulum, the Number 
of whofe Vibrations (in one Minute of Time) and 
Inches ihall be equal to each other. 

Divide 141 120 the Produft aforefaid, by any given 
Length, the Quotient is the Square of the Number 
of Vibrations fought. Or, 

Divide 141120 aforefaid, by the Square of the 
Number of Vibrations given, the Quotient will be 
the Length of the Pendulum fought, thereunto be- 
longing for one Minute. 

Moreover, the Length of a Pendulum vibrating 
Seconds at Faris is three Feet eight Lines and an 
half; let it be required to find the Length of a 
Pendulum vibrating Seconds at the Equator. 

Bccaufe the Gravity at the Pole^ is to the Gra- 
vity at the Equator as 691 to 68^, therefore the De^ 
crCafe of Gravity at the Equator is 7^7 Parts of the 
whole Gravity; but the Decreafe of Gravity at the 
Equator is to its ftcreafe in any other Latitude, as 
the Square of Radius is to the Square of the Sine of 
the Latitude: as ioo«oco Square of Radius to 56524S 
Square of the Sine of the Latitude 48 Degrees 45 Mi- 
nutes Latitude of Pmsj fo is 3 the Number which* 
reprefcnts the Decreafe of Gravity at the Equator to 
1.6^5 the Number which reprefents its Increafe at 
Park, which added to ^89, the Gravity at the Equa- 
tor. makes 69069s the Gravity it Paw. 

Then as 690.69s Gravity at Parify 

To 68^ Gravity at the Equator, 
So is 36.70? 'Length of a Pendulum atParU, 
To 36.^1^ Length of a Pendulum at Uie 
Equator. 

The Difference tI^v Parts of an Inch agreeing 
pretty near to the Obfervation of Monficur I^cbert 

who 
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who at the Ifland of Cifif, whofe Latitude is five De- 

frees, found that a Pendulum there was ta of an 
nch Diorter than at Farts, 

SECTION X. 

To difcoroeY a Ship's Dijiance at Sea^ and to 
' know when you have crofsd the Line or the 
^Poles^ were it poj^ble. 

T N failing near Land, if you (py two Lands, whofe 
\ Diftance you know, afid they bear off you one 
point diftant afunder> when you are athwart rhem 
you are five Times their Diftance from Shore, if they 
bear two Points, then are you a times and an |- 
their Diftance, if 3 Points, then i and \, if 4 Points, 
then the fame Diftance, if 5 Points, but | of that 
Diftance, He Points, then but i their Diftance^ 

. Tq (mw wibenym b4v€ crofsd the Equator, 

•> 

Obferve If vou can fee Cbariei's Wm and the Guards, 
9t Circum polar Stars, then is cbe North Pole deva- 
ted 5 or if you look towards the Equator, you fliall 
fee the Stars afcend from the Left towards tht Right, 
if in Hafth Latitude; but from the Right towards 
the Left, if you be in South Latitude. 

3> Igim whether yon m goin^ to or from the Fetes* 

Seeing froni the Nmh Pole all Places tear Souihr 
and near tbi? Pole fhc Compsfs is of little life; 

tbenfct a food.Clofik^ marki wtitii %i Hours^ and 

■a» 
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an Index which {hall every Noon return to 14 
then when under the Pole, look and fee if the 
Index point at 24> then that Point where the Sun 
is, is direftly back again from the Pole, 
If 12. then towards theS'jn is right forwards. 
If 6, then towards the Sun is Earth due Weft, 
If 18, then towards tl^e Sun is Earth due Eaft, 
Wherefore, to go direflily homeward, becaufe I 
came out North and muft return ^uth^ I lay the Fly 
of the Compafs fteady before me, and the South Point 
right with the Ship's React o.r Stem, then if the 
Clock point 24 Hoijrrs, then I fleejthe Ship direft- 
ly upon the Sun. ^ 

^ If ^SettthPTeft. 

) 6{ fWefi. 

Butif thef 9\ Tfaeu he that dothC iSfo«A ^er/f.. 
Clock Ai2^fteer,_ mull kecp^ the^NMt/;. 
point \ ly JSun ( North Eaft. 

J 18/ \Eaft^ 

But if you would go dire^ly forward, then fey 
the North Point riglit with the Ship's Head, -and when 
the Clock doth point 12, ftecr right upon theSun.o 

As an YsFizoGV'R to this Mathematical Mi^ 

fcellany^ Ipallfuhjoyn/omefew ^aradoxi^ 

caJ ^uejtiom^ which whoever Jhall fend 

the true Solution of before 173 1, to the- 

, Bookfeller at the Globe in Meath-ftrect, he 

pall have his Chance^ by Lot^ to win a 

Dozen of thefe Tra£iSy next New*TearS'- 

Dayy to 'oblige his Friends with^ 

NUMBEK 



